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The Stiles 


Press. 


The accompanying illustration shows a 
press for drawing shect metal, recently 
brought out by the Stiles & Parker Press 
Co., Middletown, Conn. 

In designing this press, the plan formerly 
pursued, of employing cams upon the crank- 
shaft for the purpose of forcing down and 
holding the blank-holder, has been aban- 
doned, and in its place a toggle joint move- 
ment is used, which is so constructed that 
when the pressure of the blank-holder is 
fully brought on to the blank, all strain due 
to that pressure is taken off the crank-shaft, 
and transferred to parts composing the tog- 
vle mechanism, all the working parts of 
which, as soon as the full pressure is attained, 
cease their motion and remain at rest during 
the ‘“‘dwell” of the blank-holder, and are 
consequently not subjected to the wear which 
inevitably results from any movement of the 
working parts under such tremendous pres- 
sure as is necessary to hold a large blank 
while being drawn. 

For the benetit of those not familiar with 
this class of machinery, which is little used 
outside of certain manufacturing lines, it 
may be interesting to state that it is with 
such machines that the numerous forms of 
hollow sheet metal ware, and ornamental ar 
ticles, tinware, granite ironware, brass goods, 
lamps and fittings, clock cascs, silver and 
britannia ware, etc., are drawn and_ pressed 
into shape without joints or seams from the 
flat sheets of the material. It is by the use 
of such machines, probably more than any 
other one cause, that such goods are produced 
with such marvelous exactness and elegance 
of form, and at such low cost. 

It will be noticed by reference to the en- 
graving that there are two slides or plungers, 
one working within the other. The outer 
one is called the blank-holder, its purpose 
being to first descend and press the outer 
portion of the blank firmly to the face of the 
die, and it then remains stationary, exerting a 
heavy pressure upon the blank, while the 
inner plunger or punch descends and presses 
the center of the blank into the die, forming 
the shape desired. 

Heretofore the practice has been to employ 
cams upon the crank-shaft which gave mo- 
tion to, and caused the pressure upon the 
blank-holder, and to afterward raise it by the 
action of a spring, a counter-weight, or 
similar device. 

It has been all along recognized that this 
plan was open to objections, some of which 
are, that assoon as the full pressure is brought 
to bear upon the blank-holder by the cams, 
the crank-shaft upon which the 
fitted, must revolve with this full pressure 
upon the face of the cams, and consequently, 


cams are 


of course, upon the bearings of the shaft, 
This produced a rapid and uneven wear in 
those bearings (since this pressure was ex- 
erted during a part of each revolution only) 
and, since the cams were in motion 
rolls during the entire time of the main- 
tenance of this pressure, they were worn 
away, and the pins upon which the cam 
rollers turned were rapidly worn. 

\nother difficulty was that when the cams 
had brought the blank-holder down, and put 
upon it the required pressure, the plunger, 
since 


or drawing action commenced, and 


this was effected by the same shaft, the in 
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crease the pressure upon the blank-holder, 


that pressure should be fully maintained. 
This is the origin and cause of the ‘ top 
wrinkle” so often seen in deep drawn arti- 


cles, and which it is, of course, desirable to 


avoid. 
An essential feature in doing such work is 


the placing upon, and maintaining a uniform 








NNN 


af ie 
Me 


For Sale Everywhere by Newsdealers, 
















MAKERS 


UNE 30, 1888. 


New Toggle-Joint Drawing | creased, strain upon it, caused it to spring | does take place, shall have the least possible 
slightly and thereby partially relieve or de- | 


injurious effect upon the action of the ma- 
chine. 

Upon the upper part of the plunger are 
two rollers, one on each side, which work in 
the cam.tracks formed in the upper members 
of the toggle joints. These cam tracks are 
so formed that when the plunger starts to 
descend, by the action of the crank and 
connecting-rod, the blank-holder is made to 
descend ahead of it until it presses upon the 
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| pressure upon the blank during the process 


|of drawing, and a failure to secure this, 


often makes it necessary to use metal of 
greater thickness than would otherwise be 


needed, in order to stand the unequal strain, 
or more operations have to be resorted to for 
finishing the This is 
noticeable in working the thinner metals, in 


article. especially 
which case the slightest variation or lack of 
uniformity in blank-holding, will often re- 
breaking the The small 
amount of wear upon the cam faces, which 
can take place without seriously affecting the 
uniformity of the blank-holding, will be 
apparent when it is remembered that metal of 


sult in metal. 


No. 31 gauge is often drawn, in which case a 


wear of .012’° would equal the entire thick- 


ness of the blank. 


In designing the press here shown, the 
object has been to avoid these difficulties 
and produce a press in which as little wear 
and yielding under pressure shall take place 
as possible, and to so arrange that what wear 





blank, with the required pressure; at this 
time the toggle joints are straightened, their 
the 
vertical line, and at the same time the lower 
portion of the cam track is in a vertical line 
and parallel to the motion of the plunger, so 
that there is no further motion of the toggles, 
and little or no strain upon the rollers or cam 


three working centers being in same 


tracks, the strain arising from the pressure 
put upon the blank having been transferred 
to the members and pins of the toggle joints 
and the- 
the parts under this strain being in mo- 
tion during the ‘‘dwell” of the blank 
holder. 

It will also be noticed that the slides of the 
blank-holder and of the plunger, the die in 
which the work is done, the upper and lower 
centers of the toggle joints, and of the crank- 
shaft the straight line, thus 
avoiding all tendency to the slides 


frame of the machine, none of 


are in same 
cramp” 
and produce side strains, and also that the 
main frame, which must resist these strains 
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follows the same straight line, thereby secur 
ing the greatest possible rigidity. 

It will be seen that, by this construction, no 
more wear or strain is imposed upon the 
moving parts than is necessary for the work 
they have to do, and that it is well nigh im 
possible for any wear to take place which 
will at all affect the uniform pressure of the 
blank-holder. Also that the movement of 
the blank-holder, being controlled directly by 
the movement of the inner slide or plunger, 
precludes the possibility of their getting 
‘out of time.” 

Another new feature of importance is in 
the manner of adjusting the blank-holder so 
as to bear evenly all round the blank, with- 
out the necessity for ‘‘ packing” the dies. 
For this the blank-holder plate 
proper (# in the small cut) is supported by 
three or four large screws, which can be ad- 
justed separately, without any tendency to 
cramp the movement of the slide in its bear 


ings. 


purpose 


The conical split nuts C adjust them 
selves to any angularity in the position of the 
screws which may become necessary in order 
to produce an even pressure all around. 

The punch is easily adjusted by means of 
a large screw in the inner slide, which is 
prevented from getting loose or turning out 
of place, by a new device, dispensing with 
jam-nuts, 

These presses are made in fourteen sizes, 
weighing from 1,000 to 60,000 pounds, the 
smaller sizes as fly-wheel presses, the larger 
ones geared like the one shown, and furnished 
either with the Stiles Positive Stop Motion, 
or with an improved friction clutch, con- 
trolled and operated by the foot in connection 
with a friction brake, so that the motion can 
be stopped, held and started at any part of 
the stroke. 
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A Tool for Under Planing. 


No one who has ever had much planer 
work to do on the under side of surfaces, 
such as the projecting parts of lathe beds, 
which must be planed for the carriage gibs 
to work on, will fail to appreciate the tool 
for that purpose, devised and used in the 
Springfield Machine Tool 
Springfield, Ohio. It not only obviates the 
necessity for standing by and lifting the tool, 


Co.’s shops at 


and holding it up during each back stroke, 
which is always a very irksome pastime, but 
lessens the liability to accidents,and in the end 
reduces the cost of tools. 

As will be seen by the sketch, page 2, it 
consists of a shank held under the 
tool clamps of the planer in the ordinary 


square 


manner, and having its lower end enlarged 
anda hole bored through it for the reception 
of a shaft,which, at its outer end, carries the 
tool, as shown held in place by a set screw. 
The shaft is a good working tit in the bar, 
and is made to turn slightly in it, its motion 
being limited by the short pin which is driven 
the 
circular slot milled in the side of the bar, as 
shown. When the tool strikes the cut the 
pin is forced up to the end of the slot, as 


into the collar of the shaft, and enters 


shown, but during the back stroke the small 
spiral spring inserted in the slot behind the 
pin allows the shaft to turn back sufliciently 
to relieve the tool, restoring it to its place 
again before the next cut commences. With 
this tool the clapper can be clamped down, 
and the work proceed with all the conven 
ience and comfort attending the doing of any 
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other kind of planer work, and without the 
fear of the tool catching and wrecking some- 
thing. And on account of the tools being so 
much easier and more simple to forge and 
erind than the ordinary hook tools used for 
this kind of work, it will probably prove 
cheaper in the end to use this new device. 

It should be made entirely of tool steel for 
the sake of rigidity, and if made in the form 
shown, it would be necessary to have two of 
them (or at least two bars), one for right and 
the other for left-hand But if the 
projection or hub be left off the side of the 
bar, and a slot milled in each side, the shaft 


work. 


can be taken out and put in from the oppo 
site side, and it will then work either right or 
left-hand, but this, of course, would shorten 
the bearing of the shaft inthe bar and be at 
the expense of stiffness, besides being more 
trouble to rig up. 

There are no restrictions upon its use by any 
one who chooses to make one, and we think 
there are many shops where it would pay to 
make and use them. 

OR - 
A New Friction Clutch. 

The accompanying engraving and outline 
the 
which 


friction 
of 


construction of a 
features 


cuts show 


clutch possesses some 
novelty and interest, 

Fig. 1 shows the general arrangement of 
the parts detached from pulley arms, noth 
ing being shown but the essential parts of 
the clutch itself. 

It will 
sliding collar moved by 


the usual 


shifter, 


be seen to consist of 

the and 
carrying a wedge-shaped piece (P, Figs. 2, 
and 8), the straight side of which slides in 
contact with a shoulder on the fixed collar or 
hub of the clutch. 
piece P?, when it is moved forward, comes in 
with 
(A, Fig. 2), which is pivoted at the center B, 
the of the shaft 
turns, carrying the two pins D and (, to 


The opposite side of the 


contact and moves the end of a lever 


other end upon which it 


band 
This 


band is 


which are attached the ends of a steel 
friction surface. 
the 
faced with leather on the inside. 


which encircles the 


surface is cast-iron and steel 
The lever is in two parts, the part which 
with the wedge P, not 


being fastened rigidly to the shaft 2, but is 


comes into contact 
held in place by a bolt which passes through 
a slot and is tapped into the other part of the 
lever, as shown. By loosening this bolt and 


turning the set screw, the ends of the two 
parts of the lever can be separated to any 
desired extent, and as the part which carries 
the set screw is fast to the shaft 2B, it will be 
seen that this affords a means of adjusting 
the clutch. <A flange prevents the friction 
band becoming displaced when the clutch is 
released, and the weight of the lever and its 
attachments are counterbalanced as shown. 

It will be that 


operation of the clutch is very simple,”and 


seen the construction and 
that the adjustment being made by only one 
screw, it is impossible to so adjust it as to 
obtain other than an even and uniform 
action. 

They are made for lathe and other counter 
up to 16° diameter, 4 


couplings up to 30 


shafts face," clutch 
diameter, or larger to 
order, and friction clutch pulleys up to 54 

diameter, 20 W. Oesterlein, 137 
W. Second street, Cincinnati, Ohio. 


face, by 


Be 
Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. HorrmMan. 


TENTH PAPER, 


The next important detail of the main 
the Of the 
several methods of fastening a marine engine 


transmission is piston-rod., 
piston-rod to the crosshead, the taper end 
with nuts or with a round edged cross key, 
The 
writer believes, however, that the piston-rod 


are the two best, all things considered, 


and crosshead should be forged in one piece, 
and thus secure perfect safety. 
perfectly 


To make a 


sound forging is not an easy 


matter, but this result can be reached, with a 


little more than an ordinary amount of care. 


AMERICAN 


The first thing to be looked after is the 
design of that portion of the piston-rod that 
joins the upper part of the crosshead.- To 
explain the form of this junction we will 
take our piston-rod, and crosshead as an 
diameter in 
the body, and the crosshead portion is 8} 
thick. Now 7 


example. The piston-rod is 5 


L’’ would be thick enough for 
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Too. FOR UNDER-PLANING.—SEE PAGE 1. 


this crosshead, as the cap bolts will be only 
32" diameter. The usual rule is to make the 
crosshead jaw twice as thick as the diameter 
of the cap bolts. This thickness, however, 
does not permit of a good union in the forg- 
ing, hence the extra thickness adopted in our 
The difference the diameter 
rod, and the thickness of our cross- 


case, between 


of the 
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a homogeneous union of the round piston- 
rod and rectangular crosshead jaw. The 
sectional area of this point of the union is 
58 square inches, which is more than double 
of the body of the piston-rod, and 
25 per cent. more than the cross-section of the 
Noth- 
ing can be more secure than this arrange- 
ment of a combination forg- 
ing, and it is now used by 
some of the best marine en- 
gine builders for nearly all 
sizes of engines. 

The jaw 


the ares 


central portion of the connecting-rod. 


opening for the 


boxes for the crosshead pin 
will be 122’’ wide, and the 
whole width of the cross- 


head between the inside faces 
of the gibs, or shoes, will be 
32. The distance between 
the faces of the guides will be 
38". The depth of the jaw in 
a vertical line will be 142”, 
the 
head pin box projecting #’ 
where it meets with the cap. 
The thickness of metal above 
the jaw opening will be 14 
times the diameter of the 
body of the piston-rod, or 74, making the 
total depth of the crosshead portion of the 
combination forging 21%. The crosshead 
gibs will be 4 the length of the stroke, or 
27". To lighten the crosshead forging as 
much as possible there will be openings cut 
all the way through on each side of the pin 
jaw, leaving a thickness of 63’ on the sides, 
3% on the bottom, and 214” on the 
top. 








lower half of the cross- 





The corners of these two open- 
ings will be well rounded to, say, 
a 24" radius, and finished the same 
as the outside of the forging. 


The cap bolts for holding the 
crosshead pin boxes in position will 


be tee headed, and will be planed 
into the inside faces of the jaw. 
They will be 38” square in the jaw, 
and 3" round where they pass 
through the cap. From the 
side of the crosshead to the 
side of the tee head will be 8”. The 
cap bolts will have two nuts, each 


lower 
lower 
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head jaw is 8}, or 12 on each side. In 
this latter distance we form the curve of the 
parabola, starting quite at the edge of the 
crosshead, and finishing the curve 5” above. 
This form of neck will prevent undue strains 


while the forging is cooling, and provides for 





Friction CLurcH. 


34” thick, and the bolts will be 34’ 


diameter at the thread. The gibs 


will be proportioned to carry 50 
pounds’ pressure per square inch, 
and will therefore be 124” wide ; 


thus leaving a projection of 24" 
on each side of the jaw. 

Jetween the back of each gib and 
theends of the crosshead proper will 
be fastened a piece of ligznum-vite 1’ 
thick, andthe wedges for setting out 
the gibs will lay against these pieces 


of hard wood. The lugs on the 


wedges for adjusting screws will 
be on the upper side, and will 
be high enough above the cross- 


head, to allow a spring 34” long. to 


Fie. 2. 


be placed under each lug. The object of 
entire weight of 
the wedges, so that when the check nuts on 
the tops of the slackened, the 
wedges will instantly rise automatically, and 


these springs is to take the 
lugs are 


relieve the pressure. The lower ends of the 


gibs will be fitted with a brass clip. to carry 


the oil brush, and the top ends will | a 


pipe stand and pan to reach the autoniati, 
sight feed oiler. The gibs will be of phos) hoy 


bronze, of skeleton design, and fitted with 
white metal] staves that can be removed vit} 
the crosshead in position. Two dup) icay 
of these white metal liners shou)! } 
among the engine-room stores. 


sets 
Immedi:itely 
back of the lignum-vite blocks there wi)! he 
a beveled face planed on the crosshead. oy 
a taper of 12” per foot, and the adju~'ing 
wedges will be fitted to these faces, the Q 
nest portion of the face being 22”. 

The wooden blocks answer two purpo vs 
they prevent ina great measure the shi ks 
(caused by loose gibs) from reaching ‘le 
piston-rod, and also prevent the heat of ‘he 
steam transmitted by the piston-rod fiom 
reaching the gibs. 

The method of fastening the piston to ‘ly 
rod is a point to be well considered. 1 
device that is liable to jar loose will, of 
course, endanger the whole structure. Sonn 
builders still use the old cross key, but | 
think the threaded end with nuts is far bet'«-r 
The piston fastening must be of a des en 
that will allow a ready removal in cas: of 
accident, without injury to the piston-1d 
One of the best methods used by the writer 
consists of a split cone bush fitted to ‘he 
piston-rod on a long straight bearing, br 
ing up on the lower side against a shoulder 
on the rod. 

The split cone is turned on its outer surface 
to a taper of 14” per foot, and as the pressure 
of the piston-rod nuts is brought to bear on 
the piston, and thence to the split cone, it is 
compressed against the piston-rod and grips 
it with great The portion of the 
piston-rod passing through the split cone is 
turned to a diameter of 42”, leaving a 
shoulder on each side of 4 of an inch, and 
this shoulder is rounded to the body of tli 
piston-rod. The diameter of the upper 
threaded portion of the piston-rod will be 
43", cut 34 threads per inch. The lower 
pistoa-rod nut that on the © piston 
head will be 42” thick, and will have a cylin 
drical check ; upper nut will be 
but 34” thick, and will have no check ring. 
The diameter across the flat portion of thes 
the 
diameter, and 2 


force. 


rests 


while the 


hexagon nuts will be 82”, and 
check ring will be 104” 
deep. 

The split will be made of mild 
forged steel, and will be cut through on on 
side, leaving a slot ,>,"’ wide to allow for the 
closing action when the pressure of the nuts 
is applied. The diameter of the outside of 
the split cone, at the small end, will be 5 
and 8%" at the large end. This agrees with 
our rule for the taper of the cone, as our 
pistons will all be 134’ deep at the center, 
but only 8?” deep on the edges. For a 
thickness rule for pistons for triple expansion 
engines, we take one-fifth of the diameter of 
the low pressure cylinder for the depth of all 
of the pistons at the 
through 


lowe! 


cone 


center, where rod 


passes them. Ve 
make the pistons of the sa 

thickness, and the cylinders of 
the 
out the proper length for t 


same length; first layi 
low pressure cylinder. 

This method of securing 3 
steam piston to its rod ensut 
strength, 1 

The cost 


besides great 


closest accuracy. 
titting is but little 
the usual arrangements, and 1 
actual work of making the 
tachment is much less than aij 


more thi 


It enables us to use a 
small piston-rod, and still ha 

a blunt taper to draw again 

Should the cone be injured |) 
removal or any kind of ha 

ling, it can easily be re-turned 
without the streng'! 
of the piston-rod proper. It lia» « 
very large fitting surface, a 
therefore holds the piston firmly and stead 


of them. 


wasting 


in line with the bore of the cylinders; a most i 
portant matter in a high speed marine engi! 

We the 
parts of transmission; the crank shaft, 


have now described four m 


necting-rod, cross-rod, and piston-rod. 
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Fourteen-Inch Engine Lathe. i 
I 


The engraving presented herewith repre- | 1 


sents a new 14 inch by six foot engine lathe, | 
le by the Hendey Machine Company, Tor- 


The general construction of | t 


ma 
rington, Conn. 
the lathe may be seen in the engraving. 

‘he spindle is of hammered steel, running 
in hard bronze boxes. The front bearing is 
9 inches diameter and 8{ inches long ; back- | ¢ 


AMERICAN 


t. It is the machinist’s business to know the 
est shape, approximately at least. And itis 
1is business not merely to know that best shape, 


sut to insist upon having and using it. It is 


furthermore the machinist’s business to main- 


ain that shape right as much as it is the car- 


penter’s business to keep the shape of his tool 
right after successive grindings. Now,’no one 
who grinds the execrable little circular groove 


it the cutting edge of the tool is either giving 
t the best shape for the present or arranging 


for a maintenance of that shape in the future. 


lake the two tools sketched here ; one can be 


rhe gearing in head is 13 to 1 ; cone diam- | ground back 4" and still be all right, but how 


besring 14 inch diameter and 24 inches long. | i 
There is a hole through spindle 1 inch diame- 
tel ‘i 
et 

he lathe has raise and fall rest, and takes 
in 34 feet between centers. 

rhe countershaft has pulleys 9 inches diam- 
eter and 8 inch face, and should run 190 rev- 
olutions in forward and 225 revolutions on 


backing motion. Longer beds are furnished 
when wanted. 
‘he screws and gearing provide for cutting 
screws from 2 to 48 threads per inch. 
E —-.— 
About Cutting Tools—An 
Always Thought Of. 


Item Not 





By Frank H. RicHarps. 

If topics were apportioned in the mechani- 
cal journals according to their relative im- 
portance to the trade and the promotion of 
its suecessful practice, we would have more 
about the shape and use of cutting tools, even 
if we had a little less discussion and repeti- 
tion of methods for computing change gears 
on the lathe, setting the slide valve, con- 
structing upright drills, ete. I need not say 
that the shape, adjustment and permanent 
maintenance of the condition of cutting tools 
is one of the most important things that can 
engage the attention of the practical ma- 
chinist. It occurs to me to call attention to 
one point about which, so far as I know, 
little has been said, but which is of some im- 
portance and worthy of consideration. I 
mean the shape of the cutting tool as affect- 
ing the action of the chip after it is actually 
cut; the propriety of considering the chance 
the chip has to get away in the easiest and 
most natural course, and when not flowing 
away Without resistance the reaction of this 
resistance upon the operation of cutting and 


upon the condition of the surface cut. It 
may surprise the thoughtless, but all the 
same it does make a difference in the 


cutting, how, after the chip is cut, it 
gets away from the work. I mean to 
say that, without the slightest alteration 
of the cutting edge of the tool by chang- 
ing the shape back of the cutting edge, 
the action of the chip can be changed, 
the resistance it encounters can be in- 
creased or diminished perceptibly,-the 
amount of power required to do the 
same cutting may be changed, also the 
condition of the surface cut and the en- 
durance of the tool. I think Iam backed 
in this by my experience and observa- 
Any machinist may try it by 
cutting-off tools, alike in 


tion, 
taking two 
every particular except the one, and 
cutting in toa good depth on a clean 
piece of steel or wrought-iron. Have 
the clearance the same on the sides of 
so that the 
Clearance will be equal on both sides. 
Have the bevel of the front the same on 
loth, and have the angle of the cutting 
edge the same, but let the top run back 
1 straight line on the one, and let it 


each, and have the tool set 


run into the detestable little circular 
vroove on the other. 

| have spoken before, once or twice in 
print, and one or two thousand times with 


hy voice,about this contemptible litule circular 
vroove—never mentioning it without an ad- 
tive—which the impatient and thoughtless 
inachinist is in the habit of grinding on the 
cutting face of a tool to give “cut” to the 
ive. The most prevalent and costly vice 
the machine shop, the little bad habit with 

» and costly bad results, is the careless and 
norant grinding of tools, and the exaspera- 

x little round groove is the vilest manifes- 


ion of it. Whatever the metal to be cut, 


| maintain the cutting angle 


‘re is always a shape that is best for cutting 


rs 84, 63, 54 and 3g inches, for 2 inch belt. | can you grind the other back as it wears and 


? Itcan be carried 
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to the blacksmith half a dozen times, and then 
not accomplish what the other tool would do 
in competent hands. If I have apparently 
insinuated that laziness is the motive—though 
laziness isof course a brake instead of a motor 
—that leads a machinist to mutilate a tool by 
grinding the diabolical circular groove upon 
the face of it, I hereby retract and apologize. 
In many cases he not only does not know any 
better, but evidently actually believes there 
is virtue and magic, and all helpfulness, 
in this device of the evil one. How else can I] 
account for the fact that, not long ago, I actu- 
ally found a diamond point disfigured with 
this confounded little circular gutter at the 
cutting edge of it? Iam confident that the 
poor simpleton who ground it—I don’t know 





MACHINIST 


little strain and hindrance as possible after 
itiscut. This diamond point I tried first 
with the hateful little round the 
cutting edge as I found it, and it did not 
work very well; as I did not expect it would. 
Of course I was prejudiced against it, and I 
had aright to be. If | were not able to pre- 
judge some things mechanical it would mean 
that I was at the beginning of everything. 
A man without prejudice is an inexperienced 
fool. But notwithstanding my prejudice I 
gave ita fairchance. I set it as correctly and 
advantageously as I could, and started to take 
a cut over a piece of soft steel. As I said, it 
did not work to suit me at all. The 
of the work was left rough and ragged, the 
chips rolled up tight and broke into little 
pieces as fast as they rolled up. I took the 
tool and ground the cutting face back flat, 
continuing the shape as it was at the cutting 


groove at 


surface 


edge, but without changing or touching the 
edge. ThenI replaced the tool as before, and 
started the lathe with the same cut. The 
chips that before rolled up tight and broke up 
into little bits, flowed away ina handsome and 
continuous ribbon, the surface turned was 
much smoother than before, the work sprung 
less, the lathe evidently worked easier. 

Not merely the top of the lathe tool, but the 
cutting side, should also usually be flat. The 
chip must roll up as it is cut, to be able to 
get out of the way, and the flat-sided tool 
cuts a flat chip or ribbon that rolls up easily. 
A round-nosed tool cuts an arched chip which 
can only be rolled up by continually breaking 
as it rolls, costing more power to drive the 
lathe and putting more friction upon the 
tool, causing it to heat up and wear away 
faster. 

The tools used upon big lathes and planers 
are especially worth looking after, because 
the malformations are more frequent and the 
consequences more costly. On account 
the difficulty of grinding heavy tools the ten- 
dency is generally to use them with curved 


of 


who it was—-thought he was doing a glorious | surfaces, and with lips formed by a black 


thing when he did it. It took a great deal 


smith’s fuller, leaving a trough into which the 


more trouble than it would have taken to| chip plunges at a very abrupt angle, and in 


grind it in the legitimate way. 


sterling virtues of the glorious and venerable | to roll or break it away. 
it insists upon | to inquire into the subject. 


old diamond point is_ that 
having its cutting angle formed of three flat 


or nearly flat surfaces. It does not voluntarily 
The 


lend itself to any nonsense in grinding. 


One of the | the case of a heavy chip, costing much power 


It is worth while 
I think it quite 
possible to surprise some good mechanics by 
showing them how much power it sometimes 
takes to get a heavy chip out of the way 


prevalent vice in grinding the diamond point | after it has been well cut. 


is in not grinding the faces uniformly all | I would like to illustrate the subject 








FOURTEEN-INCH 


over, and thus maintaining the original planes 
With many 


and the original angle they form, 


machinists that [ have seen grind, or rather 
regrind tools, I should judge that there was 


more 






time may be spent, and is spent, that does not 


make the pattern any better, but only more 
For the 
on gears 14" pitch and above is unnec 


expensive, instance, dovetailing 
teeth 
essary be saved by 
yt as Dae! 
find this way is cheaper and by no means in 


It isoften found, after 


work. Much time can 


fastening teeth on, as shown in 


ferior to dovetailing. 
turning the rim, and the teeth dovetailed on, 
that 
there are men who argue that a gear cannot 


the wheel does not run true; and yet 
be made right unless the teeth are dovetailed 
By the method shown in Fig. 1 we 
have the advantage of getting a fillet at the 
root of the tooth, which cannot be well made 


The tooth 


on. 


on a tooth that is dovetailed on. 





lria. 2 
; | | ig. 


MAKING GEAR PATTERNS. 


is also strengthened and made. better for 


moulding, which means a better casting. 

In making the pattern, all the blocks for 
the teeth should be 
lowed to stand, also the segments for build 


sawed out first, and al 


the arms and 
merely finish them; build them in the rim 


ing the rim. Then get out 


when it is built up half way. Turn out the 
to 
bushing, as shown in Fig. 2. 


iron flanged 
This 


using different 


center of arms receive an 
bushing 
is made to permit of size 
hubs ; it also strengthens the arms, being sc 
cured by a screw in each arm. 

The rim being turned, fit and from the in 
side of rim, screw on blocks forthe teeth ; then 
fit strips between, as shown. These strips 
should be fastened in with glue and nails, 
taking care not to allow any glue to get be 
the the 
blocks have to be taken off again to work 
the teeth out, 


ter to screw on a block and fit a strip the 


tween blocks and strips, because 


In some cases it may be bet 


right width against the side, before screwing 
on the next block, but this is purely a matter 
of choice with the workman. 

Setting the teeth off is another point 
have heard of some 
“tO 


Of course this is entirely 


of controversy. I 
shops where the teeth are laid out 
suit the eye.” 


wrong, and though gears 


such may 
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ENGINE LATHE. 


fully, but I find it difficult to satisfy mysel 
with sketches of lathe tools. 

5 te = 
Making Gear Patterns. 


not the slightest attention given to the preser- 


vation of the correct shape, but only a de- 
and leave 


termination to remove the wear 


some kind of asharp angle at the least possi- 


ble expenditure of effort. 


A little experience I had with this particu- 
lar diamond point brings me to say, what I 
set out to say at the beginning, that, to secure 
the best results in cutting metals, provision 
must be made in the shape of the tool for 


getting the chip away from the work with as 


By P. S. DINGeEy. 


There are so many ways of making gea 


patterns that it would be extraordinary to 
The question is, which 
is the best way to make a gear pattern to 


show some new way. 


stand a reasonable amount of hammering, 
not be unnecessarily expensive, and so that a 
casting when taken from it will run smoothly 

Even on a gear pattern much unnecessary 


work, there will be undoubtedly much 
jarring and friction, which means extra 
wear and tear, and loss of power, 

For general purposes it is desirable 
to that of tooth that shall 
work with the least possible friction, 
and at the same time be interchange 


get form 


able with any other gear of the same 
pitch. There are various ways of get 
ting this. 
of Prof. 


graph. 


One good way is by the use 


Robinson's templet odonto 
Fig. 1 represents how to apply 
the odontograph. The full lines show 
it in position for marking the face of 
tooth, while the dotted lines show it re 
versed for marking the roots. It will be 


the 


seen odontograph is screwed on 
the end of a rod which is moved around 
a center pin in hub. To locate the 
odontograph in proper position, ‘‘ set 


ting” tables are supplied with the in 
will the graduation 
sect to pitch line. 


While it is very desirable to make gears 


f strument, which vive 


on the odontograph to 


that are interchangeable, and which are good 

enough for all ordinary machinery, it must 

be acknowledged that the best form of tooth 

cannot be made by the interchangeable sys 
r tem (of course I am speaking now of the epi 
cycloidal tooth), For some special machin 
ery, Where it is necessary to have the best 
form of teeth without regard to their being 
interchangeable, the odontograph is set dit 
ferently from that for the interchangeable ; 
herein lies the value of the templet odonto 
- graph, and I would recommend its being 
used, especially on Coarse pitches, 


























































































































AME R [CAN M ACHIN Ist June 30, , 1888 Jos 
A Pound of Coal. | THEORETICAL RESULTS OF USING STEAM EXPANSIVELY, WITH ALLOW ANC ES FOR ALL KNOW} SS 
, af Es 
.\ arte | NON-CONDENSING ENGINE, DRY SATURATED STEAM, UNJACKETED Cc YLINDER. 
A unit-of heat is the quantity of heat that — ae zi 
will raise the temperature of one pound of | ‘3 Pomnt oF Cut-OFF. S si 
water, at or near its greatest density, one degree | ITEM. a ForNULA. - —— r - : 4 ‘ 
Fahrenheit. If we place this pound of water | z FULL % | % \% 4% 6 “i ig |=? 2 
‘ : STROKE ; 7 Ie ifs r- 
in a vessel, the heat of the hand will very | ” > a - 
quickly raise its temperature one degree. | - eile | at | j 
pea wer . Pi ctive rse wer t e developec y As > 5 | 15 | 5 5 5 5 r 
The unit of heat is a very small quantity, as | yi tat wie 1Oenitial ~ pressure oft I — is pe a vets | = we ” 
1 ‘<a. ‘ Fink. (seers P Assumed. 1 ) ( ( ) 
we are accustomed to look at quantities. But | , Steam, pounds per square Inc h. , "i a 4 r ai ap ven - 
: ae : . | Back-pressure, pounds per square inch... Assumed. 17.5 | 17.5 | 17.5 | 17.5 | 175 | 1.7% | 17.5 | 17.5 
this almost infinitesimal quantity of heat sd Apparent cut-off 1 | | 
no Apparent cut-off..........- oO 33 i er it ‘ 
equivalent to 772 foot pounds of work. That | ikeaihenie: . daeuitis: ah: aula att 7 Assumed. 1 5 | 5 83 25 17 .125 083 
3 F Absolute pressure ¢ 0iInt O ' oe a | | | 
is, its expenditure is sufficient to raise a | cut-off, pounds per square inch. f oo) € Assumed. 90 92.5 | 95 96.5 | 97.5 | 98 98.5 | 99 
cs : ‘ r 4 Clearance at each each end, Piston. (P) Assumed. 3125 | .8125 | .3125 3125 3125 12 3125 | .3125 
weight of one pound to a height of 772 feet. in equivalent length of \ Port. (p) Assumed. 65 | [6875 | (75. | 8135 a 4 10625 1 Be 
Another way to look at this is: A pound . Bs dong er gy ) Total. a (P) + (p) .9375 1. = | 1.0625 | 1.125 | 1.1875 {'3125| 1.375 | 1.6875 
uate ae oe: ia iston speed, feet per minute. ... vee Assumed. 450 450 | 450 450 450 450 450 450 
of good coal will give off, by combustion, Mean absolute pressure up to cut off} P+C | 
14,500 units of heat. This would be suffi- PR srinersesck teh Saf eee bh ik 2 9 =| 96.75) 97.5 | 98.25) 98.75) 99 99.25 | 99.5 | 1 
. ° . . yparent ratio of ex yansion. ce beseees ” As » Q« i 4% « } P 
cient to raise one pound weight to a height si ; ‘a Assumed 1 1.33 | 2 3 4 | 6 8 | 12 11 
. then Meat 4 cons Hyperbolic logarithm of appa-) 1yp | | 
of more than 2,000 miles! A pound of coal rent ratio of expansion. f°°""*" log From tables. eee aS | 6931 | 1.0986) 1.3863) 1.7918) 2.0794) 2.4849) 1: 
is >a small lump, yet if all the heat set ‘i : | . | 
18 only of mall lu : Sy I pa : Mean effective trial pressure, } te m+ C X hyp log r_ b we i, 64.2 | 50.6 | 41 293 | 25 | 113 ; 
free in its combustion could be utilized it pounds per square inch, f °°7°°°'""* 7 . t 75 | % 4.2 | 50.6 | 3 | 5 38 12 
y as The fac Effective horse-power for trial pressure, Tx Vv | } | | | 
would do a great deal of work. The fact each square meh of piston area. Bla 33,000 1.057 | 1.023 | 739 | 690 | 562 | 386 | 280 | 154 | 14 
that we are able, in mechanical operations, waa * aaa p | | | | 
. F Trial cross-section of cyl- v oe po | ow oar ‘ an vs . 
to get but a small fraction of this work from inder, square inches. ; doseeeoeees a I 141.9 | 142.7 | 203 | 217.4 | 26% | 388.6 | 536 | 974 15 
the pound of coal, suggests that we must Trial diameter of cylinder, i 4 V4 a 13.5 13.5 16 | «(16.5 18.5 | 29 25 26. 25 35.25 | 1 to 
save, by looking carefully after all the sources to nearest quarter-inch. =f ** *"" é 754 , 3. 5 | t 22.25 | 26. 35.2! of 
of loss, picking up a small percentage here silica entice " txd ° oa ” 7 SM Bie esc Mision t 
SS, £ a smé srcentage ‘Te. | ot 
. Tracti slearanc2 , z 347 ™~ | qaac . | oas o» | 969 | Qos : 
and there, as Nature, and an understanding aagainie gp pe pce eal ° F 0347 | -037 | .0332 0841 | .0321 | 0292 | -0262 | .0239 | 18 di 
of natural laws, permit. seaont aaareet per cent. § Rr BE Assumed from ¥ 344 | 3% 346 3g 314 3 | 2 | 2% 19 da 
dee Real ratio of expansion........... ... .-.| R 1 ay 1 | 1.318 | 1.985 | 2.813 | 3.655) 5.2% | 6.833 | 9 464 | 20 lit 
— e — 1/r c/100 | os ~ De aw. Ole e }. 9.608 | . | 9. ~ 
~ertai § i » 1 @ , gg en logarithm of) hy ia ‘ nas o0n ¥ | eee ru 
A certain man in Oglethorpe county, who ealratio of expansion. f -°7 °° 77°77" lar From tables. svocses| 2761 | .6601 | 1.0348 1.2961) 1 6540 | 1.9218) 2.2475) 21 I 
; ee I g 
works at the trade of blacksmithing, never ie i , R | W 
“s sain. rele s Mean pressure for stroke plus clear- : . | | 
being blessed with a son to assist him in his ance, corrected for back-pressure,>..| 47 m+ Cx hyplogR_ , 77.5 | 75.4 | 65 52.9 | 47 | 32.4 | 24.7 | 16.8 | 2 r 
shop, has a daughter who well supplies the pounds per square inch. - | 
ii : . é Mean pressure corrected for back- | c n 
deficiency. She wields the sledge with a pressure and clearance, pounds >... | n M— 100 * (P— M) 76.7 | 74.5 64.1 51.8 | 42.9 80.4 | 22.8 | 14.7 | B m 
sa per square inch. | | | | } : 
grace'and power that would put many mem- | When final cushion pres. | | | | | | au 
bers of the sterner sex to shame, and withal ie ale a iJ less than initial | | | m 
‘ : : tatio o yressure. ' | 4. ‘ 2.813 | 3.655 2208 | | § 
is described as a most attractive young wo- compression. | To make final cushion pres-| / | ee 1 1.318 | 1.985 | 2.813 | 3.655 | ee | okeeseligeen sa | 24 C: 
man.—Savannah (Ga.) Nes. j —— initial pressure | 5 ¢ dowce coceas taal a AAI ne seal et a) ae | 5714] 5.714 | 2 d 
a Hyperbolic logarithm oft hyp : | | | | | st 
7 . ratio of compression. f a, . Of From tables. ~|ise...- a ef .6601 | 1 0843) 1.2061) 1.6540) 1.7429) 1.7429) 26 
A Mrs. M. L. Farnham, of New Orleans, Final cushion pressure, pounds } I ee 
has invented and applied a “ car starter and per square inch. i a) bxt W.5 | 23.1 | 38.9 | 49.2 | 64 | 91.5 | 100 100 | * 
Mean absolute cushion pressure, ) mee . hyp logl is 26 23 9 231 | 31.2 | 35.8 | 8 97 28 
combination brake” for street cars. The pounds per square inch. =: eee . si sie te pelea , 3 il 
Ke ‘ ae Mean pressure, corrected for bac k) c | 
description in the local papers Is incomplete, anon clearance and cushion. f of eaf a | n 100 x @—1) X (kK — 5b) 16.7 | %4.5 63.9 50.6 41.7 28.1 20.5 | 12.4 | 29 a 
rae me , oe ee ; : pounds per square inch. | | | 
but it appears that the brake winds up the Probable mean effective pressure, ) | ect 72.9 | 70.8 | 6.7 | 48.1 | 39.6 | 26.7 | 19.8 | 11.8 | 90 " 
starter, and that relieves the horses of the pounds per square inch. f . aces ~ ee. 4 . a ile icant aa th I 
- x é Horse-power for pressure ¢, each V | | } | . 
strain of starting the car. Many schemes of square incn of effective piston-> ...... HW ex 995 -967 | .828 .656 .540 .364 | .266 «| .161 31 J! 
the kind have been devised, but we hope, in: OT ene — | | | | | ul 
: sis Sa : SrOss-t yiinder, | | : | 150.8 | 155.1] 191.2 | 228.7 | 277.8] 412.1 | 568.9] 931.7 | 32 
. — . E 7 t rainy ee IR an ay q | | | :  . meee | i a A | 
~~ oe rege “s ne - wal on tae Fhe pabcgone of eylinder, ‘ | FA | | | | | | . 
ong-felt want, square inches for effective} ........ A | 5 : — 153.2 | 157.6 | 184.1 | 2382.4] 282.2| 418.7 | 572.9] 946.6 | 383 n 
i 2— (.018 x | 
» ~—-.-—__— section @. 5 vy P)* | | | | | | h 
| | 
If it is true, as reported, that the Erie rail- Diamet , | | | 
»é ameter of cylinder, inches) A } . es a 
: é : Ta A D 14 14.25 15.25 | 17.25 19 | 23 7 | 34.75 | 34 
road will hereafter use hard coal for its loco- to nearest quarter-inch. § | 7854 | | | ee | . | 
| | | | 
motives, it will do a good deal towards Bivoke: WobeOs.. s,s. s<cceseds cesses | gs | 2x D 28 «| «28.5 | 30.5 $4.5 | 88 | 4 | & | 695 | 3 
eeeene | | | | : | 
a] § ‘5 ar a ae -_ 2 | | | | | 
making that road popular. A view of some Diameter of piston-rod, inches to + = O18 X DX yp 25 2.5625| 9.75 3.195 | 3.4975 | 4.135 ioe sil 96 
of the most picturesque scenery in the country | — ," ee ees | tere , ; | al. 
< : a : * SS-Se 1 cy square rer 2 mS r | oy | O29 7 5 x | Reo R | Q~ 
along that road has been persistently ruined inches, revised value. reve {CAD 1m x DP > | 0-5 | 00.7; 88.7) OOS | 65.8 | OES) OMe) © 
a gi Cross secti iston- square inches 7854 x p2 49 | 52 | 8 ee ea es ” 30.7 \87 
by smoke dense enough to be cut with a knife. pcre es eye a ; ver te veil Maid Spal ede Ges ee i 
sii: — atc Effective cross-section of evlindery) | (y Bu ie 151.5 | 156.9 | 179.8 | 224.9| 278.9) 408.8| 563.3 | 993.1 | 38 
square inches, revised value ee 2 Scere oa) ee “ae ape le 
Notes on the Expansion of Steam. ieee j ex (@xV | | | | 
Probable effective horse-power........... (FE) s. alg | 150.6 | 151.5] 148.81 147.5 | 150.6/ 148.8] 149.8] 150.1 | 39 
——— 33,000 | | | | 
: Ee Clearance in equivale ng | . } | | | | | 
By Ricwarp H. Buet. ee ee ce eS . «10 aa X 8 | 98 | 1. 1.07 | 1.21 | 1.94 | 1.88 | 1.85 | 1.74 | 40 | 
. ig P . ‘ | } | | | | | 
| 
= lt 2 { > ¢ ‘_ ,) c oo " | } | 
Sixth Paper. Se . Bes N | oa ead eens | a | ‘00 ‘a | -— | = - | 
‘ | | | | | | 
f . Volume of cylinder and clearance at %5 xX @ XS 1 vy ‘ ier | P | : ad fe m 
The table herewith presented gives the re- one end 0 hisae ee vee] @ 728 +a 2418 | 2.549 | 8.126 | 4.423 | 6.026 | 10.665) 17.163) 36.501) 42 
» calculations ms ag . ° | Vx 12x 60 | | 
sults of the calculations for all the assumed Number of strokes per hour. an * 11571 | 11368 | 10623 | 9391 s526 | 7043 | 6000 | gee | 43 
points of cut-off, computed in the same man- | | 
: ‘ Absoluté pressure at_.95 stroke, \ RB r+, > * 83 | 51.6 | 861 | 2.1 | 197 | 15.2 | 
ner as has already been explained in details pounds per square inch 95 + ¢/100 ass’m’d ol. ‘ 4 5.8 il 44 
7 » are , , Tha t; eight in pounds of a cubic foot } Me fi | 
= the apparent cut-off of ¢”. The table wot steam at pressure B. poe] W From tables. 2107 | 1982 | .1223 | .08880  .06978 | .04998 | .04109 | o2gg1 | 45 
also gives the analytical formulas by which Neight in pounds of a cubic mate . P able | . 
: © bag a . of steamat pressure LZ. of ttt u From tables. .04472 | .05805 | .08323 | .1181 | .1513 | .2118 | .2303 | .9303 | 46 
the results were obtained. It will be seen Pounds of steam used hourly, cale a. N Q uxXex Wn xuew ae e 
that the formulas are general in their appli- eh) pel mts f 5851 | 5539 | 3963 | 3494 | 3928 | 3268 | 3627 | go95 | 47 
bs € > 3 ) , ’ ! | 
cations, and can be used for any assumed con- sion, pounds per square ineb. e st 80.3 | 67.1 | 55.1 | 47.6 | 88.3 | 82.2 | 26.3 | 48 
ditions of condensing and non-condensing gett neg pentca! fect Goring) P Ux (r—1) | | 
. . . . . . ‘ “ Ct * © | me 222 > | 
engines with unjacketed cylinders, supplied | |, effec ane rX (n+ b) 2:8 411 | .534 591 | 666 | «699 | 749 | 49 
; . ae E nits of heat required hourly } m+ax7> 119 se | 
, 36 ated stes > ay oe ’ ; x (g) x 8/12 ’ 
with saturated 4 am. Of the 57 lines in the for the work of expansion {°**"***"* ° = = S {12 X w re 110052 | 189649 | 274063 | 348205 | 456091 | 554981 | 687080 | 50 
table 13 (1, 2, 3, 4, 5, 6, 7, 9, 11, 19, 24, 30 ave | 
, P we oe Se iy 9 SM, Wh, Latent heat per pound of steam at) From tables 
and one case in 44) contain assumed con- pore —— B, pyenan toe rmalunits. f-*-°| i ai Pte: 893 916 931 M12 5 6©| «965)~(O|«sOo%6 BI 
ae (ae ; 1 ; ounds of steam condensed hourly , i: ; 
ditions, intended to represent fair practice, for work of expansion. 7 ; (C) @ | S96 QWw7 204 370 477 «| «OBB 704 | «BR 
Ss nan ' 18 oe we e one (Ui oe 
but any or all of these conditions can be va- Thickness of piston, inches, to} T VD | 
; . ; nearest half inch. { esoeeel(Z) 3.5 4 4 4 4.5 5 5 6 53 
ried at pleasure, which changes will, of 7x (A) | ' 
an the other results. 144 
t will be remembere ‘ is calculati 
"as g E red that this calculation Internal condensing surface, | + 3.1416 x 2 5+ (MN +8x 
was started with the idea of using no theory square feet. ( seeeee| () ~ 12 12 18.9 | 19.7 | 22.4 | 28.4 | 34.5 | 50.3 | 68.7 | 113.3 | 54 
which was nota true theory, or one which + 3.1416 x 2.x S+(P) | 
Ae : ae | 
would not fairly represent the actual condi- 12” 12 | | 
tions under which well-designed steam en- | Probable condensation hourly, on} P | 
gines are operated, and the final results, in| internal surfaces, pounds. pie Mes 15 x (a) it 206 886 426 518 | 755 | 1082 | 1700 | 5h 
line 57 st sts as { Po of ee ae Probable consumption Total s4 0% 
I 7, must stand as a proof of the correct- Pxto oe eft i O+1O4@ 6135 5959 4506 4214 4216 4500 | 5284 6329 | 56 
ness of the theory employed, or as a refuta- of steam hourly, pounds. horse-power. (WV) (w) | 
‘ ‘ . : ? , CW) . 40.7 39.3 30.3 28.6 28 30.2 | 34.9 | 42.2 | 57 
tion of that theory. Probably the tigures i (F) | Te eee 
' k gures in 





this line have a familiar appearance to engi-| to select ex: umples where the governing con- 


previously published, are given in the accom- | bei mf a fricti ak 
eiucdiais es akaethas alanis tans rt aragtrtanemgicancagpe 71 g the accom- | being measured with a friction brake, 


stroke to diam-| panying table. They represent tests of Cor-| that of the Harris-Corliss engines with 


and piston speed) liss and Harris-Corliss 1 i itti 
neines in everv-dav work : Ss i ‘ ss non-condensing en- | transmitting dyn: ter. The conditions 
engines in every-day work. In order to com-| were substantially similar to the conditions | ae ee 


al 
with the average performance of good steam | eter, initial pressure, cut-off 


- : : gines, each engine having : jacketed | as Stes ssure are as satis, 
son ke di sta i eies atthe tac sama psardir rage -eag hep g § ving an unjac keted | as to steam pressure are not as satisfactory 


obtained by actual test, it will be- necessary | lected fr A few examples, se- cylinder and using saturated steam; the ef-| could be desired, and the Harris-Corliss ¢ 
; ar’ cled Troma large number of experiments fective power developed by the Corliss engine | gine had a cylinder rather out of proporti 
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AND 


TESTS OF NON-CONDENSING 
SATURATED STEAM. 
b re -§ — 

7 eo 3a S.t8 88 % 3 S | Box 
C8 ie —" o- =a aoc = é) 5 & & o B Se 

> Ow o @ Os & Sees -20 = > & SSE wi 
&8 SUS “#4 gea=8 eee Se Sx n = = £ Seo 
> 8 sas o 8 ELAO seae oose - fe ies Meg 
= sss = ¢ ae | SYS6 & Os s 0 o © Ba 2 
Eg P| Dm oka =EES S sn S$ & = fg ph 
ae] ZS Sas Stas a & 3 2 an) ie 
7a | a s ga | 3 A 8 = 38 

{. F. 111 0.13 447 125.3 33.4 

2 | | 88.4 0.155 450 103.2 32.4 

3 < 22 43.5 | 3.7 5 114.4 0.17 445 159.7 30.5 

{ | 91.6 0.18 442 118.3 30.7 

5 ay 116.7 0.2 461 194 28.9 

6 16.1 48 2.9 79 0.207 481 64.5 33.9 

| 

> 16.1 42 3.1 | 85.6 0.226 564 76.6 29.7 

g 89.6 0.245 435 159.1 27.5 

9 65.3 0.245 445 4.5 31.2 

0 |} @ 43.5 3.7 4 92.2 0.32 439 190.4 26.6 

it 65.9 0.37 413 131.5 80.4 

2 VJ | | 48.4 :. | 448 137.1 49.8 

to the assumed dimensions. Possibly some | hand rope wheel J. It will be seen if the 


of those who read this article will furnish 

other comparative examples, where the con- 

ditions agree moré closely with the assumed 

data. If the theory by which the results in 

line 57 were obtained is correct, it will be use- 

ful to designers ; and if it is incorrect no one | 
will be more pleased than the writer to see it 
refuted. 

The table of theoretical results contains 
many interesting and important items, in 
addition to the final results ; items indicating 
means whereby the steam consumption, as 
calculated in line 57, can be materially re- 
duced. The table will be discussed in the 
succeeding article. 

ee 

Making so-called ‘‘ wrought-iron’ 
in Germany, and branding them ‘‘ Trenton,” 
after the New Jersey town of that name, is 
no doubt an enterprising procedure ; but the 
Eagle Anvil Works, of Trenton, find the 
joke has a serious side, as a good many of 
the German anvils get broken, and are sent 
to them by users to be repaired, under the 
mistaken impression that they were made 
by them. Each of theirs bears an eagle as 





’ 


anvils 


a distinguishing brand. 
——_+>e—__—_ 
Improvements in Rope Hoisting 
Machinery. 


The accompanying illustrations show the 
improvements made in the rope hoisting 
machines made by the Energy Manufactur- 
ing Company, Philadelphia, Pa. 

Fig. 1 is the style of machines made to 
lift 1,000 and 2,000 pounds. The hoist to 
lift 500 pounds is the same in general appear- 
ance, with the exception of having only a 
single load rope, doing away with the mova- 
ble block. Fig. 2 shows the manner in 
which the load rope is kept from slipping. 
Referring to the cut Z is a lug (part of the 
frame) on which the yoke H is pivoted; Lisa 
stud (one on each side of the yoke) fastened 
into the frame; A and B are rollers which 
have their bearings on the yoke Dat the 
bottom of the frame, and also guide for the 
load rope; J is a small weight fastened to 
the end of the rope so that it cannot be 
pulled off ; it is to keep the rope from kink- 
ing and untwisting. If a load is put on the 
hook A the rope will push the yoke in the 
direction of the arrow P, causing the roller 
| to bind the rope slightly into the wheel J. 
The jamb nuts C prevent the yoke from push- 

g any further than is required to bind the 
rope when no load is on, The rope is not 
hound, which allows the machine to work 


ng 


asily. 

Among the improvements recently made 
ias been the enlarging of the ropes. The 
hand ropes are made endless by joining 
ogether with couplings, which prevents the 
‘ope kinking should it get wet. The brakes 
ire now made to hold a load at any point 
when raising or lowering. The speed of 
lowering is regulated by the pull on brake 
ord, 

Fig. 8 shows the manner in which the 
rakes are constructed ; 3 is a lever placed 
n the eccentric 5, and 4 is a shoe attached 


o the lever, No, 2 is a ring secured to the 


hand rope wheel is pulled in the direction of 
the arrow U, that the brake will rise and 
allow the load to be hoisted ; but as soon as 
the hand rope is let go, the wheel will run in 
the direction of the arrow D, and the brake 
will expand in the rim 2, preventing the 
lowering of the load. The brake 6 used in 


| lowering is connected by the rod 0 to the 


eccentric brake; 9 is brake lever, and 8 the 
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If the brake cord 12 is pulled upon, | found for its particular use. 
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lowering the load, the operator has only to 


pull the brake cord, having one hand free to 
guide the load to the proper position, 

The load rope when worn out can be re- 
placed at a small cost, and there is compara- 
tively nothing to wear out. The hook can be 
pulled up or down by hand instead of the 


slow process of pulling on hand rope. The 
hoist can be used for long or short lifts, 
—— <> = 
LETTERS FROM PRACTICAL MEN, 





About Reamers, 
Editor American Machinist : 
The article in the June 2d issue of your 
Mr. 
Richards, has certainly introduced a subject 


paper on the subject of ‘‘ Reamers,” by 
we have not a very extended knowledge of 
but one thing I think we are all agreed on 
is, that it is a practical impossibility to main- 
tain sizes of holes within a small fraction, in 
ordinary cast-iron, with a solid or unadjusta- 
ble reamer ; at found 
I have, in consequence, been forced to try 


least we have it so, 
and find some way to keep our sizes more 
nearly uniform than we were able to with 
solid reamers, and the only perfectly satis- 
factory way I have so far found for produc- 
ing a 1” hole 14" deep ina light piece of cast- 
iron is to bore and ream the hole about .002 
under size, then place on mandrel and finish 
outside, roughing off the ends; then = to 
grind the hole with a small emery wheel in 
our Brown & Sharpe Universal Grinder to a 
solid gauge, and then to square off the ends 
to length in the lathe ; 
acting job, however. 
We have a number of pieces requiring a 
14° hole about 3 


this is our most ex- 


piece, and after a very limited use of our 


solid reamer we were unable to use it longer, 
because of its excessive wear. To get 
near enough 
the 

shimming 


we resorted to 


dient of 
tissue paper, 
aged to get out 25 
30 pieces. This is a 
but we did not allow .001' 
variation in size. 





two or three 


the 


vary 
sandths, 
amount of stock to 


moved; and 


a heavy cut, or none. 
the meantime 


with the solid 
And so 
spring 

under 3"; 


we made 


reamers for 


they are 


chine work, and 


use (that is, 


ood satisfaction. 
14” holes we 
of one shown me at 
which is to all 
purposes a solid 


with an adjustment 


wear, 


As 


it releases the eccentric brake and at the same | their permission to describe it, 1 cannot. 


time brings the shoe 8 against the outside of 
the ring; by regulating the pull on the brake | day, made some cast-iron shell reamers with 
inserted cutters, which work very well, and 


cord, the load is lowered at any speed. 


For holes of 2’, 23° and 24” I, 


deep, going through the 


the 
last of the holes to the size of the first ones 
for this work 
expe- 

up 
with a stick and pieces of | 


and so man- 


some 25 or 
very 
short life for a solid reamer, 


We then 
purchased some adjustable | 
reamers covering the sizes 
most used, viz.: 14°—1" | 
—#"’, but we were unable | 
to do anything with them ; 


amount of 
variation depending on the | 
be re- | 
because of 
the spring of their cutters, | 
you mustof necessity take | 
In | 
our smaller 
sizes had been wearing so 


that we could not get our 
work together, and | got 


out of all further patience | 
reamers, 
some 
Sizes 

the 
same in general design as 
used in some sewing ma 
for our 
keeping sizes 
to gauge) they so far give 
For our 
now have a 
reamer made on the plan 
the 
works of Brown & Sharpe, 
intents and 
reamer, 
for 
and seems to us the 
best of anything we have 
| have not 


the other 


5 


of retaining size and 
The 2” size is 
shown in sketch here- 
with, and may be 
described thus: The 
body of cast-iron is 34 
long, and bored with a 
1” hole for the shank 
(which fits all three 
sizes); it isin diameter 
ss smaller than the 
| size of hole it is intend- 
! ed to make. It is then 
| 


edge. 





grooved with a 4" slot- 
for six cut- 
ters, the grooves being 


ting saw 


so placed as to bring 
the cutting faces of the 
cutters radial. 
grooves are milled on 
a taper of & to the 
foot, the deepest at the 
entering end of reamer. 
The cutters are of 
4’ 4" bar steel, worked 
off on the emery wheel 


These 



































to a thickness that 

pons will go in the grooves, 
About ReAMERs. then cut to lengths, 
planed to taper re- 


quired, and hardened as hard as we could 
make them; if they spring in hardening 
only a little, no matter. We then lapped the 
inner edges up straight, and after liberally 
easing the sharp corners left by lapping, 
drove the cutters solidly into place, leaving 
shown. 
Then mounting the complete shell reamer on 
our milling cutter grinder, we ground it to 
size, as you would any long mill. When it 
gets dull or loses size, by forcing each cutter 
slightly further in and regrinding, you have a 
new reamer again, 

The holes this tool makes do not look like 
a gun barrel, but they are as good as are 
commonly made. In grinding one of these 
reamers you may have the unexpected hap- 
All at 
once the wheel will apparently jump into the 
cutter, and the temper is drawn, both in the 
cutter and yourself; the cutter will be found to 
have pulled out of the shell. When you get 
the cutter out to reharden, the nice, straight 
lapped back will be found quite rounding, 
I resolved to straighten it when rehardening, 
heated, looked for bend, it was all 
straight again of itself. Just why these 
bends stay and leave as they do, or, in fact, 
| why they come as they do, I cannot as yet 


the entering ends projecting as 


pen, and very unexpectedly, too. 


got it 


the holes they made would | satisfactorily explain; but this is our ex- 
thou- 


perience, Cras. 8. BEacn. 
The Term Case-Hardening, 

Kditor American Machinist : 

At the 
case-hardening in your last issue, by Mr. B. 
KF. Spalding, an article in which I was very 
much interested, | noticed that Mr. Spalding 
speaks as if the term case-hardening was de- 
rived from the fact that such hardening is 


commencement of the article on 


usually done in a case or box. 

Now I always supposed, and I think it is the 
general impression among mechanics, that 
the term was derived from the fact that the 
article which has been put through the pro- 
cess, consists of an interior composed of iron 
which is soft, or nearly in its original condi- 
tion, enclosed in a skin or “case of hardened 
metal. It is easy to see that the term could 
have been derived from either circumstance, 
but I think it would interest your readers to 
know which one it did originate from. 

Perhaps Mr. Spalding or some others of 
your readers may be able to inform us when 
the term was first used and by whom, and 


what suggested it. Fay. 


Hobbing Worm Gears, 
Editor American Machinist: 

The device for hobbing the teeth of worm 
gears, without previously ‘‘ nicking” the 
blank, described by Geo. H. Frizzell, in your 
issue of June 9th, is not novel, and is not 
open to public use, It invented by 
Chas, Albro about 1880, and his patents are 
now owned, I believe, by Morse, Williams & 


was 


° . . . . ) hile » is 
Among the advantages claimed are that, in| are practically solid reamers, with the means | Co., of Philadelphia, 
































There also several U. S. 
special arrangements of the same idea, owned 
by the Pratt & Whitney Co. 
Geo. B. GRANT. 
| Mr. Frizzell did not claim, in his article re- 
ferred to above, that the idea of driving a 


are patents on 


worm wheel at the proper speed, by means 
independent of the hob, was new, but said 
that, so far as he knew, it had never been 
‘applied to the universal milling machine.” 
We were that others driv- 


aware were 
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what we have called in Art. 400, the second 
vertical plane of projection. This plane of 
projection is assumed to stand perpendicular 
to both the horizontal and vertical plane of 
projection, during the time the projection of 
the upon it. When in this 
position we can only see its edge, which is 
represented by the line C D. After the pro- 
jection has been made upon this plane, it is 
revolved around the line of which C is the 
horizontal projection until the line C D coin- 


solid is made 
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which is directly exposed to view. Behind 
this surface is another one whose boundary 
lines are precisely the same as, and coincide 
with the boundary lines of the flat surface 
exposed to view. This surface, which 
cannot be seen in Fig. 352, is represented in 
Fig. 351 by the line p, p,. Furthermore, 
the line o,, @,, in Fig. 352, and the lineo, p, 
in Fig. 351, represent another flat surface, 
which is standing perpendicular to the vertical 
plane of projection or the surface of the 
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|curves of intersection as explained in 
problem. Use a 83-inch scale. 
471. As we advance in these lessons \; 
shall from time to time apply to praci 
that is to say, to the manner of making 
rect working drawings, the knowk 
gained in the problems which are to fol 
Although we do not intend to restrict 
selves, in making these practical applicati: 
to any particular branch of practical dr 
ing, but select such cases to which the ay 



























































ing worm wheels while hobbing them, but cides with A B. In revolving the plane in 
In our issue of April 


‘* Shop Notes,” we 


by different means. 


this manner about the axis C, every point in 


28, under the heading of 
mentioned Pratt & Whitney’s method of do- 
ing it. The simple fact that there are several 
patents on the subject would seem to indicate 
that no one can be prevented from driving 
worm wheels by means independent of the 
hob, provided a new way of doing it is de- 
vised, and, so far as we know, the method de- 
scribed by Mr. Frizzell is new. | 
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Practical Drawing. 





By J. G. A. MEYER. 


FIFTY-THIRD PAPER. 


467. The full lines in Figs. 350, 351, 352 


(52d paper) are the projections or represent 





three different views of a solid whose form is 
similar to that of the butt end of a connect- 
Now let for a moment 
and consider the relative positions of some of 


ing rod. us pause 
the prominent points in Figs. 850 and 352. 
In order clear and 
comprehensive we shall here recapitulate 


to make our remarks 
some of the principles given in former arti- 
cles, The line A Bis the ground line, and 
according to Art. 220 is the line in which the 
vertical plane meets the horizontal plane of 
projection. solid the 
vertical plane, this plane is assumed to stand 
perpendicular to the horizontal plane’ or 
surface of the paper (see Art. 218), and when 
the vertical projection of the solid 
made, the vertical plane is 
the line A B until it coin- 
cides with the plane of the paper, so as to 
bring the projection in full view on the 


In projecting a on 


“ront Links, 





has been 
supposed to be 


revolved around 


Consequently, the ground line A C 
vertical plane of 
perpendicular to 
after the vertical O 
so as to coincide 
with the plane of the paper, the ground line 
A B represents the line of intersection, or, in 
other words, the line in which the vertical (— p Pp ) 


paper. 
represents the edge of the 
projection when it stands 





the plane of the paper, and 
plane has been swung over, 
ye 














, the first place, they 
and the horizontal plane meet each other. ire at equal distance 
: F are at equi stances 
From these remarks it must be obvious that ‘ 
a ee “ ‘ Se ‘ ™ from the axis of the 
in Fig. 350 the flat surface, which is directly saad alk deiediees 
: ° . e Ps > . Ss ‘face ‘sta ( : 
exposed to view, is that one which is bounded k ae dink; ae 
A KE. ; aac y, ss 
by the straight lines 0 03, 0; Pg, Psy p, and C; =e lengths of these edges 
the curve o a; p, and also represented in Fig. ae limited by thi 
¥ 3 2 ms ° me é 3 , ¥ Ss 
351 by the straightline 0, p,,; that is to say, \\ Fig. 353 ra gies Sve 
: 7. ‘ s \ surface o evo on, 
in the former figure we see the whole outline 


of this flat surface, and in the latter figure we 
the the This 
surface is, of course, parallel to the plane of 


see edge of same surface. 





















































pe ; Rae Sieh Zs and is also parallel to the ground 
the paper. The line 0, 04 in Fig. 351, and . ‘ 
‘ aegis. line A B; consequently the extrem- 
the line 6, m in Fig. 350, represents another ae ‘ 
3 . . ‘ : ' Ities of these edges must be at equal 
one and the same flat surface standing per- See ceaeweere . ; ? 
; g | SS distances above the ground line A 
pendicular to the plane of the paper. Part of B b B. In a similar manner it can be 
. t i i ? *t | 
the line m o, (Fig. 350) namely, 0 0, repre- : vine = 
v Ox ( ) J, 0% } 20 shown that the point a, in Fig. 350, 
sents the edge in which the surface 0, 0 a; p ; and t} . -  m aRo 
i ; n lb 9 vl a and the points a,,;, @,, in Fig. 352, 
P, meets the surface mo,, and the remain-  -— ay 
es f the li ‘ oa —— — must lie in the one and the same 
gy part o wo 1@ Line 0, we represents 1e . P 
ing pa om ot ’s I oO horizontal line. 
intersection of the surface 0, m and the 4. 16 deat be walk in ak 
» . : mm nie - ae | . a) , , oO remark 
surface of revolution. The line p p, in Fig, b Me ‘ - 
> 1 tl li Fi 350) : - that, for instance, in passing the 
Bol: » Ds ‘ig. 350, represe Q 2 : 
so1 ane the ine Ps n, ig. ) » Feprese nt cutting planes represented by the 
another surface standing perpendicular to lines and in Fie. 35 
Sm o,, and nr Pg In ig. 3800, 





the plane of the paper, consequently the line 
p, p in Fig. 350 represents the edge in which Fig. 355, 
this surface meets the surface 0, 0 a; pps and 
the line p ” represents the intersection of the 


,this plane will describe arcs such as 5, “4, 
and the i 


surface of revolution. | described from the center (. This 
second vertical plane of projection is then 
revolved about the line C B until it coincides g 
with the plane of the paper, thus bringing 
| the outline of the solid in full view. (See Art. 
400.) Now, it must be evident from the 
manner in which the projection shown in 
Fig. 352 has been obtained, that the line 


surface Pp, 
The line 0, py, in Fig. 351, drawn parallel to 
the ground line A B, represents a flat surface 
whose 


Us, 


and *& are 


outline in Fig. 350 exactly corre- 
sponds and coincides with the outline of the 
we may say, the 
surface represented in Fig. 351 by the line 
04 Pq, is, in Fig, 352, hidden by the surface 


0,945 P Ps- 


352 
. OU~. 
surface 0, 04, P Ps, or 


draw three 
Figs. 350, 351 


paper; and lastly, the line a,,; 0 
352 and the line 0, p, in Fig. 351 represent a 








Fig. 354 


through ‘the solid, we cut off a por- 
tion of the curve g a, k; and there- 
fore the student 
not to confound the points g and & with the 
points o and p ; when the portions separated 
by the cutting planes are removed the points 


also 


marks apply to the points e,, 


Directions.—In the space marked Prob. 68 
views 


or 
4 $52. 


of a 


in Fig. 


5 9 
flat surface which is 
parallel to the surface 
represented by the line 
1,7 9,1 in Fig. 352. 


469. From these re- 
marks made in Art. 
467, and also, in Art. 


468, it must be evident 
that the line m o, in 
Fig. 350, the line 0, 04 
in Fig. 351, and the 
plane bounced by tfe 
lines Og Og 943 O5 Ny 
in Fig. 352 all represent 
one and the same sur- 
face. Again the line 
n pz in Fig. 350, pe py 
in Fig. 351, and the sur- 
face hidden in Fig. 352 
by the plane 0, 0, 0,, 
all represent 
another one and the 
same surface, which is 
parallel to the surface 
whose boundary lines 
are fully exposed to 
view in Fig. 352. 
Hence it follows that 
the points m, 7” in Fig. 
350, and the point 7, in 


Fig. 


Og Ne, 


352, enust lie in 
one and the same hori- 
zontal 
the 
correct. 


line, otherwise 
drawing is 
The 
pin Fig. 350, 
points On, Os 


one 
852, 


not 
points 0 
and the 
in Fig. 
must also lie in one 
horizontal line, because 
they represent the ex- 
tremities of the edges 
of the rectangular part 
of the solid, and these 
edges are all of equal 


lengths, because, in 


and also by the base 
Shs, Which is perpendic- 
ular to the axis wr, ¥ 


’ 


should be careful 


removed, Similar re- 


é,, in Fig. 


as shown in 
The dimensions of the 


solid, 


problems can be made with the great 
advantage and profit to the student, we s| 
in many cases, when drawings of machin 
are to be made, select details of a mar 
beam engine, whose cylinder is 56 inches 
diameter, and the stroke equal to 12 fe 
Now, since we are to commence to make reg 
lar working drawings whenever our progr 
in this study will permit, it will be best 
follow the practice of first-class drawin 
rooms, and establish the size of the sheet « 
paper on which these working drawings a) 
to be made. For this purpose we recon 
mend a sheet 20 « 15 inches, which is th 
size of Whatman’s paper called ‘‘ Demy 
(See Article 71.) But it must be understoc 
that, for the construction of problems, 
retain the former size of drawing paper 
namely, 25 & 20 inches. The sheet whos 
dimensions are 2015" we shall hereafte: 
call ‘‘the small sheet,” and the othe: 
(2520) ‘‘ the large sheet.” 

472. When the drawing paper is smaller 
than the drawing board, as will be the cas: 
when we use the small sheet, it is customary 
to fasten the sheet near the bottom edge anid 
the left hand edge of the-drawiny board, as is 
shown in Fig. 355. This custom we should 
follow, as it will lighten the labor of making 
a drawing. 

Although in many drawing offices borders 
are not drawn around a working drawing 
for the reason that time will not permit, and 
that a border does not add anything to the 
value of a correct drawing, we recommend, 
for the sake of appearance and practice, that 
all our working drawings shall have a neat 
single line border. Hence, after the small 
sheet fastened to the board as 
directed, first draw, as shown in Fig. 355, a 
set of border lines aa at a distance of one 
half inch from the edges of the paper. In 
side of these border lines, and a distance of 
14 inch from the edges of the paper, draw 
another set of border lines 5 }; this last set is 
to be inked when the drawing is finished, 
and the sheet is to be trimmed off to lines 
aa, making the size of the sheet equal to 
19 x 14 inches when the drawing is taken 
off the board. 


has been 


Problem 68A. 
473. PRACTICAL APPLICATION OF A NUMBER 
OF THE FOREGOING PROBLEMS. 

It is required to make a correct and com 
plete working drawing of one of the front links 
as shown in Figs. 458,454. This link has been 
designed for a marine beam engine whose 
cylinder is 56 inches in diameter, and stroke 
12 feet. 

The student should be very particular to 
work out correctly all the intersection of 
surfaces. For the curves gh i 
and 7s ¢ must be found by the method given 
in our last problem ; the intersection j & / 1 
is found by the method given in Problem 
65, and illustrated in Figs. 389 and 840; and 
the amount that the lines o p recede from the 
outline of the strap is found by the method 
given in Problem 58 and shown in Figs. 298 
and 299. 

In commencing a drawing of any object 
whose outline is symmetrical, as in the case 
before us, it is always best to first draw the 
center lines CD, EF, C, £,, C, Es, and 
then work around these lines. Even when a 
bolt is to be drawn, always 


instance, 


set screw or a 


draw its center line first. 


474. The rod itself is shown to be broken ; 


this is often done tosave room, and thus 


enable the draftsman to make the drawing to 
as large a scale as possible on the established 











468. Now let us turn our attention to Fig, 
352. 


vertical projection or side view 


The full lines in this figure represent a 


made on, 


| %, 2, in Fig. 351, and the flat surface in Fig. 


9» 9 


O11, 911 Os, and the curve 0, n, 0; represent 


5 


one and the same surface; and is that surface 


352, bounded by the straight lines 0, 0 


solid to be drawn are to be the same as those 
Re 


member that the dimensions omitted in these 


of the solid shown in our illustrations. 


size of the drawing paper in an office. This 
method of showing a piece of mechanism 
broken, is only permissible in cases in which 





figures will be found in Fig. 848. Find the 


no doubt exists as to form of the part which 


1S 


cation of the principles set forth in r 
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pel n 


eas} 
but 
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is igpot shown. Thus, for instance, in the case | A; 3d. Open supply valve at pump (not It took perhaps two dollars’ worth of 
yefore us it is understood that the taper of shown); 4th. Start the pump. material to make the change, but more than g 

( the rod is straight ; but if the contour of this | If cold water is needed in the tank, open ten dollars’ worth of argument for it, and 

pa of the rod has to bea curve, then the | valve B just enough to allow the surplus of six months’ time, before a half hearted con 

whole length of the rod must be shown, to pump’s capacity over that required for the sent was given to try it. While the change 

f enble us to indicate the kind of curve re- boiler to pass up into thetank. If hot water is was being effected sundry visits were made, 
ql .d, as will be explained hereafter. needed, keep valve B closed, and open valve and admonitions to be careful were plenty. “ 
‘yections.—Make this drawing on a small An idea seemed to. 5 

sh Use as large a scale as possible, so as | be prominent as to 

to keep the outline of the link inside of r the possibility of 

the border lines. SUCCESS ; if the thing 

r > mm > did work it would 

jocomotives for Towing on Canals. here Ppetas 

om the remarks made by many of the sige lg . 

sp-ikers at the recent Conference on Canals Sis Medes: ee rap raga it oe 

at {ue Society of Arts, it might be supposed CO | cel me : ner 

, tha: railways and canals are irreconcilable fe = ms = — ; pe si iias nae 
aniigonists. Last week, however, an ex- _ t+— sink nea a c 
periment was made on the Shropshire Union _ a FE ei oo 

| Canal at  Worleston, by officials of the ae g e 

, London and North-Western Railway, which } Ne sein ais 

’ is suggestive of the lion lying down with the D W ell, how is if ' t 
lamb. <A set of rails of 18’ gauge was laid R @4L Is it working yet ? 
down on the canal bank for a distance of Is it alll right ? etc., 

h about a mile, and a small locomotive from =foos ete. The idea was f 
the Crewe railway works was placed on the To Heater from Wy that, because the 
lit When steam was up two boats were Pump pump discharged its 

attached by ropes to the locomotive, which water aut two differ ( 

J drew them along easily at the rate of seven ent points, the resist 

4 miles an hour. Four boats were then at- ance was equal tothe 

e tached, and the same speed was attained. woner pressure (70 

" The locomotive worked very smoothly, and ibs.) plus pressure 
the experiment is looked upon as a success,— , due to oe of 

ne 8, water to tank (80 Ibs). 


Justries. 


. oa 











OO 
‘ = ° ° 
d The American Artisan says: 
(] . . . 
: There are many people who think it is an 
ws easy thing to solder a hole in an old tin pan ; 
d bul, like many other tricks of the trade, can 
f only be acquired by practice. The great 
trouble with most persons when they try to 
solder anything is, that they do not get the 
Ss work clean—that is, scraped bright ; then the 
tin may be all scraped off, and if they try to 
| solder with rosin, the solder does rot 
stick. When acid is used, there may be 
4 . . 
so much on the article that the acid does 
no good. Then the soldering copper is 
apt to be either too cold or too hot, and 
{ the result will be that a poor jobis done. 
] > 
5 Common Sense Piping. 
. = 
By Wa. J. WILLIAMs. 
f Of all things connected with mechan- 


ics, there is hardly any branch more ca- 
pable of being bungled than the putting 
together either a few pieces of pipe for 
what would seem to be a very simple 


; object, or enough to pipe an entire build- . 
ing. If enough experience has been at- 


tained to cut a piece of pipe and put a 
thread on it, an ability is often assumed 
capable of handling the most particular 
kind of a job. . 

The accompanying sketch shows the 
portion of the piping of a pump used as 
a boiler feeder, and also to supply atank 
ith water. The tank was 
roof of a four-story building, and was 
to be supplied with either hot or cold 
Originally the system did not 
have the part containing the valve B, 
1) elbow, and the Y of which they are 
a part. the 
pump fed the boiler and supplied the 
tunk with water alternately. Assuming 
the pump at work feeding the 
boiler, and wishing to change off to the 
tunk, the operation would be : 

Ist. Stop the pump ; 2d. Close the stop 
(not shown) at the boiler ; 3d. 
Close valve A; 4th. Open cock D ; 5th. 
Open valve C; 6th. Start pump. This 

vuld give cold water to the tank. 


W under the 


water, 
to this addition 


Previous 


to be 


lve 


lo change to hot water : 
Ist. Stop the pump ; 
, 3d. Open valve A; 4th. 
5th. Open valve C ; 


2d. Close cock 
Close valve 
boiler ; 6th. 

ut the pump. 

To make the addition to get rid of all the 
‘ove complication, less than four feet of 
pe 
e tee; one globe valve; one union; one 45 
Y, or lateral branch, as it is 
netimes called. 


was required, and five fittings, viz.: 


iow and a 


The operation of pump- 


then became: 
Ist. 


Open valve at boiler ; 2d. Open valve 





surplus of pump. 
useless, 
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CoMMON SENSE PIPING. 


a sufficient quantity to take away the 
Cock D was rendered 


By the change, the boiler feed, instead of 


being at intervals, became continuous; also the 
tank. 
existed to 


By the old arrangement every chance 


get a wrong valve closed some- 





Emery Tot 


where, disaster to 
follow. 


chance existed. 


when likely 
3y the new arrangement no such 


was very 
The pump, once started, con 
tinued to work as long as the engine was 
running, and by manipulating either of the 
valves, B or C, which became the regulating 
valves for the proper quantity of feed water 
for the boiler, the capacity of the pump could 
be thrown either to the tank or the boiler 


It was endeavored to 


show that the work 
on the pump was not increased to any ap- 
preciable extent, and in support of that theory 


the question was asked: Suppose the pump 


had to supply feed water to two boilers, each 


carrying 70 Ibs. pressure, and we were to 
feed both boilers at the same time ; would 
the pump be working against 140° Ibs, 


1. GRINDER, 

pressure ? Well, no, they did not think it 
would; but still the tank problem would not 
solve itself satisfactorily. last 
date of information the pump was still doing 


lHlowever, at 


its double duty, and every one was satisfied. 
To those conversant with the subject it may 
seem strange to doubt so simple a proposi 
tion, but the writer has met with many such 
cases in his time, and the provocation has 


rmery Wheel Co., of Springtield, Mass. 
shown by 
weighing about 


base 


tremble 


held by large collars. 
holes there 


settles to 


tied. 
small opening on the underside of the water 
distributor, which spreads it in a sheet across 





been great, occasionally, to lose the center of 


ravity of forbearance. 
———_egp>o—___—_ 


Improved Emery Tool Grinder. 


The accompanying engraving represents a 
vachine made by the Springfield Glue and 
As 
the cut, it is a heavy machine, 
1,800 Ibs., and the form of 


is such that it is very rigid; when 


placed on a good foundation it is free from 


and vibration. It has a two-inch 


steel spindle and two emery wheels, each 
203 inches, with 10-inch hole in them, and 


By means of the large 
no hub or center of wheel to 


is 


throw away, and future wheels for the ma 


hine cost less from having these large holes. 
The machine is generally furnished with 


mery wheels of two different grades, one 


coarse, for rapidly removing the stock, and 


he other fine, for finishing to a good edge, 
An iron tank, easily reached, is placed un 


der the wheel to receive the water coming 
‘rom it, and catch the waste ground off, which 


the bottom. When sufticient col 


lects, the tank can be quickly drawn out and 


mptied. The water overflows from this 


tank, comparatively clean, into a second tank 
directly underneath, to which a centrifugal 
pump is attached, and fixed to carry the wa- 
ter to the wheels, where valves regulate the 
flow to the desired amount. 


Having the pump connected to only the 


lower tank leaves the upper tank free from 


pipe connections, so it can be quickly emp 
Water flows on the wheel through a 


the face of wheel, 

The machine stands 88 inches high from 
floor to center of spindle ; the wheels are 16 
inches apart ; floor space, 3334 inches, 

<i 

The University of Cambridge, Eng 
land, occasionally confers the degree of 
from 
the experience of age, and great) learn 


doctor of laws upon men who, 


ing, have earned the title. Recently this 
degree was conferred upon six individ 
and the first name on the list 
that of Prince Albert Victor of 
Wales, twenty-four years of age, who 


uals, 
Was 


isnot popularly supposed to know a 
great deal about anything in particular. 


= The others who received whe-—under 
the circumstances-—doubtful compli 
ment, were very probably entitled to 
it. When institutions of learning pros 
titute themselves to such ends as this in 
favor of a sprig of nobility, what 
wonder that people lose all faith in 


It might 
think of something as. silly as this, but 


their dictum % be possible to 


we are unable to do so just at this time. 


It may be set down as a fact that a 
good deal of foreign trade is lost to this 
country through lack of effort to 
it. 
facturers and merchants to secure 


secure 
The same effort put forth by manu 
trade 
with Central and South American States, 
that is expended in getting home trade, 
would often yield better results. Trade 
with these States could be easily doubled 
or quadrupled, — Right at home, and in 
competition one with the other, our mer 
chants and manufacturers are not lacking 
perhaps the 


in efforts to sell, In many 


most—lines of trade the cost of selling 


sometimes enormous 
There 


makes a large 


increase in price necessary. is 
often too much energy for the good of 
anybody expended in the efforts to make 
sales at home. There is opportunity to 

learn a good deal from European coun- 
tries in this respect. Representatives from 
European manufacturers and merchants are 
always to be found wherever there is a pros- 
pect of selling their goods, and they get the 
Modern meth- 


ods of selling call, in almost every instance, 


trade, as a matter of course. 


for a 
without this, goods are not likely to be sold, 


good deal of personal solicitation ; 


to any great extent 
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8 Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
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NEW YORK, JUNE 30, 1888 serves no respect whatever, from anyone; 
J) e , u oV,—, OO, 
and, moreover, he overlooks the fact that 
| those who to-day may be weak and helpless 
CONTENTS may to-morrow be influential and powerful, 
PAGE : ° ree ° 
The Stiles New Toggle-Joint Drawing Press. ,| and that, as the saying goes, the ‘‘ friendship 
A Tool for Under Planing 1.2 of a dog is more valuable than his enmity,” 
‘a Mee aation (intial. »|and there are a few men in the world who 
Design, Construction, neil Management seem to forget that men, even though they 
of Marine Steam Engines and Boilers. By W work for a living, are somewhat superior to 
H. Hoffman, Tenth Paper P dogs, and that their friendship is to be val- 
Fourteen-Inch Engine Lathe 3 ued proportionately higher. 
About Cutting Tools— An Item Not Always It is no sign of smartness to treat those be- 
Thought Of. By Frank H. Richards .... 8]Mneath you in a contemptuous and offensive 
Making Gear Patterns. By P.S. Dingey......... 3| manner, and the most successful managers of 
? ( we , 
& Pound of Coal... : ‘) large manufacturing concerns we ever knew 
Notes on the Expansion of Steam By Richard = = 
H. Buel. Sixth Paper 4.5| Were those of whom it was said, among the 
Improvements in Rope Hoisting Machinery... . 5|men, ‘‘ He treats everybody alike, and if you 
Lettters from Practical Men: About Reamers. have any business with him you can walk 


By Charles 8. Beach—The Term Case-Harden- 


into his office, and talk with him about it, 
and you will be treated like a gentleman.” 


licensing of 
very few large cities it results in failure. As 
no license law aims to go beyond establishing 


AMERICAN 


Courtesy. 


A great deal is said in the papers, in books, 
in the pulpit, and 
ment of those with whom we come in con- 
life, and it is not our purpose to add any- 
thing to what has been said on that subject 
in a general way, but no one who has been 
much thrown into contact with men of the 
world can have failed to 
them, who show that in the 
preciate the 
social way, 


notice some of 
abstract they ap- 
advantage in a business and 
which is to be secured by a gen- 
and pleasant manner, yet who con- 
tinually show that they fail to recognize the 
important truth, that it pays to treat every 
matter how humble their station, 
with respect and courtesy ; and that whether 
it pays in a financial sense or not, it pays in a 
much higher sense, and is a duty we owe to 
others, whether it pays at all or not. 

How a manufacturer, for in- 
stance, who, when a man calls at his office 
wearing good clothes and a silk hat, treats 
him with every mark of respect, and with 
the utmost courtesy, even though he knows 
that he comes to him with a business propo- 
sition which it would ruin him to accept. 
Then let one of his men, upon whom the 


tle, suave 


one, no 


often we see 


success of his business depends, approach 
him in his shop clothes and apron, and even 
though he is known to be an honorable and 
valuable man in every respect, and comes 
upon a matter of business in which both are 
interested, and both likely to be benefited, 
and he is liable to be treated in a manner as 
offensive as it is unreasonable and ungentle- 
manly. 
And why ? Simply because his employer, 
instead of being a real, genuine gentleman, 
whose manners have their source in the 
heart, is a selfish churl, who is polite only 
to those who he thinks are in a position to 
make it uncomfortable for him if he fails to 
treat them respectfully, and whose ‘ cour- 
tesy rarely comes, but either for gain or 
falsehood.” Such men deserve, and always 
the cordial contempt of all honest 
and fair-minded men, who believe in fair 
play, and that a ‘‘ man’s a man for a’ that.” 

A man who treats every one with whom 
he comes in contact in a rough and disagree. 
able manner, and who is so constituted that 
he cannot do otherwise, is unfortunate, of 
course, but he may be, and usually is, hon- 
est, and in every way deserving of greater 
respect from others than he is able to show 
by his manner that he feels for them ; but the 
one who, by his treatment of the influential 
and powerful, proves that he is capable of 
treating people with respect and civility, and 
then at the same time, by his treatment of 
those who are without influence or power, 
and who are perhaps dependent upon him, 
proves that he dons his smiles and suavity, only 
when he thinks he sees a direct advantage to 
himself by doing so, is a coward, and de- 


secure, 
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Licensing Engineers. 


When the effort is made to bring about the 


stationary engineers outside a 
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Machinists Supplies and Iropessssryy ery 


| the fact that the 
10! erate degree, the ability to avoid conditions 


man licensed has, in a mod- 


in the schools, regarding 
the duty and advantage of a courteous treat- 


tact in our business and other relations of 


MACHINIST 


that endanger the life and property of his 
neighbors, the argument against it is about 
as sensible as an argument would be against 
the law making it an offense to fire one’s own 
property to the endangering of the property 
of others. 

There is a sort of glamour about becoming 
an engineer, by title, that a good many incom- 
petent men cannot resist, and the low wages 
for which such men will work, and _ the risks 
they will ignorantly take, prove too much for 
a good many employers. 

The saw mill boiler continues to let go 
with the that might be expected 
under the circumstances, but its lesson is un- 
heeded. 


regularity 


Nothing less than a complete revo- 
lution in public sentiment, born of a better 
knowledge of the subject, will bring about, 


in this country, anything like a general 
license law for stationary engineers. In no 
civilized country in the world are steam 


boilers operated with so great a disregard for 
human life as they are in many parts of this 
country. 





—-—pe 


P. T. Barnum has been before the Ameri- 
can public for a time that exceeds the 
memory of the average American citizen. 
He has catered to the amusement of the 
people, and in doing this he has done a good 
thing. Nothing is more needed in this 
country than popular amusement—something 
that the masses can take advantage of. Mr. 
Barnum has frequently humbugged amuse- 
ment seekers, but he has amused them at the 
same time, and that is exactly what he set 
out to do. His humbugging has scarcely 
been concealed, and it has always been inno- 
cent in its character. He has accumulated 
money in his business, for which everybody 
is glad. And when he has reached a 
ripe old age, he proposes to give a large slice 
of his fortune for the erection and keeping 
up a building devoted to science and_philos- 
ophy at Bridgeport, Conn. The world will 
be materially better for the fact that P. T. 
Barnum lived in it. We hope he may live 
for many years, to note the effect of his bene- 
faction. 


now, 


~ —_— 
It would be a very convenient thing if the 
amount of deposits in the savings banks gave 
a comparative idea of the condition of the 
workingman in this country. Unfortunately 
it does nothing of the kind. With money to 
be had at three per cent., and less, the savings 
banks are doing service for millionaires, as 
well as for workingmen. 


ee 


Literary Notes. 


TURNING LATHES: A Manual for Technical 
Schools and Apprentices. A Guide to Turning, 
Screw Cutting, Metal Spinning, etc., etc. With 
194 illustrations. Edited by James Lukin, B. A. 
E. & F. N. Spon, 35 Murray street, New York. 

It is hardly to be expected that a book of 
this kind will be of material benefit to ac- 
complished workmen, yet we think that 
hints inthe work may be found to be of value. 
It is certain that no man, whatever his skill, 
can know all that is to be known on any 
given subject, and it is just as certain that 


there are many things connected with turn- 


ing that the author of his work did not 
detail in the work, if he understood them. 
But there are many things explained that 


will prove of especial advantage to most 
workmen, and these things will doubtless be 
worth more than the price of the book. 
Amateurs and technical students will find 
this book of great advantage to them, as the 
aim of the author, whoever he may be, has 
been toexplain, very thoroughly, the processes 
of the art of turning, 
the price, viz., $1.00. 
Spon, 12 Cortlandt street, 


The book is cheap at 
Sold by E. & F.N. 
New York. 


NOTES ON THE COMPRESSIVE RESISTANCE 
of Freestone Brick Piers, Hydraulic Cements, 
Mortars and Concretes. By Q. A. Gillmore. Ph.D. 


In this treatise are given the results of a 
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brick piers and of freestone, either in {he 
form of cubes of various sizes, or of prisms 
square in cross-section, but of less height | \\,p 
corresponding cubes. The tests were made 
mostly by a machine of extreme delicacy, 


having a maximum working pressur: of 
800,000 pounds. It was erected at the 


Watertown arsenal, near Boston, some years 
ago, by Mr. Albert H. Emery, under the di. 
rection of the Board on Iron and Steel, xp 
pointed by the President in accordance \ jth 
the Act of Congress of March 3, 1875. Mony 
of the results of the experiments are tabula d, 
the manner of making them described, |, 
convey much and very useful informat' on 
to engineers and others who have to use th): se 
materials. The book is published by Jolin 
Wiley & Sons, 15 Astor Place, New Yo 
Price not given. 


SOME DETAILS OF WATER-WORKS (1) 
STRUCTION. By William R. Billings, Supe: 
tendent of Water-Works at Taunton, Mass. (From 
1879 to 1888). With illustrations from sketches 
the author. 


Questions addressed to the editor of the 
Engineering and Building Record and 
Sanitary Engineer, by persons in the empl.y 
of new water-works, indicated to him that 4 
short series of practical articles on the detai!s 
of constructing a water-works plant woul) 
be of value, and, at the suggestion of the 
editor, the preparation was undertaken for 
the columns of that journal. These notes of 
actual experience make up the book of t! 
title as given above. It treats on the distri 
uting system, including notes on materials 
for main pipes, method of lining with « 
ment, tool box, derrick, tools, transportation, 
field work, pipe plans, trenching and _ pijy 
laying, hydrants, tables of weights 
and dimensions of cast-iron pipe, and many 
other interesting notes, containing valuab)|: 
information. 

We believe the author has succeeded in his 
endeavor to be brief and practical, and his 
presented the subject in a manner which wil! 
be interesting and valuable to those who have 
had little or no experience in actual constru: 
tion and desire information and suggestion 
upon the. practical details. The book is pul) 
lished by the Engineering and Building Re 
ord. New York. Price $2.00. 


gates, 


We have received from the Hartford 
Steam Boiler Inspection and Insurance Com- 
pany a bound volume of the Locomotive for 
1887. It contains nearly 200 pages of read 


ing matter, and in them is treated a great 
variety of subjects relating to practical 
matters connected with boilers. . The volume 


sells for $1, and is worth twice the money to 
any operative engineer or boiler owner. 


Pag PIONS amp 
UES SWERS. 











Under this head we propose to answer questions set 

us, pertaining to our specialty, correctly, and accordi) 
to common-sense methods. 
Every question, to insure any attention, must invar 
ably be accompanied by the writer’s name and address 
If 80 requested, neither name, correct initials nor loca 
tion will be published. 


(807) G. D. D., Charleston, 8. C., asks 
What kind of glass should be used for a bath i 
which to heat small articles to be hardened? Wi 
scrap glass do? A.—Yes, scrap! glass will answe! 
it should be common lead glass; other kinds, such « 
the Bohemian, melting at too high a temperatur: 
probably for hardening tools. Cyanide of potas 
sium can be obtained at most any drug store. 


(308) I. R., Camden, N. J., writes: A 
question has arisen here between a couple of m« 
chanics as to whether the screw of a small stean 

boat has any tendency to roll or cant the boat whi! 
in motion in the water, either one side or the othe 
Please state your opinion. A.—The screw will n 

tend to roll or cant the boat to one side or tl 

other. But the angularity of the connecting ro 

has aslight tendency todo so. 


(309) A. P. R., Harrison, Maine, asks 
What is the proper way to fasten propeller whee 








series of experiments made toward the» close 
of the year 1883. The purpose of these ex. 
periments was to obtain additional informa- 
tion to that obtained by previous experiments 
in regard to the resistance and behavior under | 


compressive strains of hydraulic cement, of 





mortars and concretes made with cement, of 


| to the shaft. 


| made of steel, 


The wheel is 40 inches diamete! 
made of bronze; the shaft is 2 7-16 inches diamete! 
A.- Our way would be to turn th 
end of the shaft, which fits in the wheel, slight!) 
tapered: then secure the wheel by a fore and af 


| key, and further secure it in position by a k« 
| driven through the shaft close to the aft end of th 
| hub of propeller, 
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(310) J. M. B., Atlanta, Ga., writes: 
lease inform me if Mr. Meyer in his Modern Loco- 
1otive Construction, has ever published how to 
quare up a locomotive engine. A.—The meaning of 

the term “squaring up a locomotive ” is indefinite ; 
t sometimes means lining up a locomotive, and at 
ther times, setting the valve gear. Nothing in re- 
ard to lining uv a locomotive has been published ; 
ut the manner of laying out the valve gear and 
setting of the eccentrics has been explained. 


(311) A. S., Dresden, N. Y., asks: 1. 
What will be the size of boiler required to furnish 
mple steam to run a small boat 20 feet long, 4 feet 
heam? Engine has two cylinders 234 inch hore 2% 
neh stroke. making 300 revolutions. A.—You do 
ot state the depth of boat, neither do you give the 
team pressure. But assuming that the mean 
offective pressurein the cylinder is 60 pounds per 
equare inch, you will need a boiler with #0 square 
feet of heating surface. and 1% square foot of grate 
surface. But whether this engine and boiler will he 
large enough, we cannot sav, because you do not 
ive the draft of water or the load to be carried. 
Yor similar reason we cannot advise you as to size 
of propeller or speed of boat 


(312) J. H. C., Crawfordsville, Ind., asks : 
Please give me arule for finding the position of a 
safetv valve weight, to enable the valve to blow off 
ata given pressure. For instance, the valve is 2 
inches in diameter; weight of valve and stem is 5 
pounds, fulerum at 4 inches from the valve; weight 
of lever is 12 pounds: weight of ball 60 pounds: 
-team to blow off at 50 pounds. How far from the 
fulerum shall T place the weight? A.—We cannot 
work out your problem accurately. for the simple 
reason, that you have not given the length of the 
safety valve lever, and its shape. But leaying the 
weight of the lever out of the calculation (which 
we are compelled to do, not knowing its length 
and shape’, you may find the distance between the 
center of the weight and fulcrum in the following 
manner: Multiply the area of the valve in square 
inches by the pressure per square inch. thus: the 
area of a valve 2 inches in diameter is 3.1416 square 
inches, and 8.1416 « 50 = 157.08 pounds. which is the 
total pressure on the valve when it is to blow-off. 
The weight of the valve and stem is 5 pounds, hence 
157.08 —5 = 152.08 pounds. which is the steam pres- 
sure which the weight or ball must resist. Multipiy 
this pressure by the distance hetween the fulcrum 
and the center of the valve, and divide the product by 
the weight of the hall; the quotient will be the dis- 
tance required. Hence we have 152.08 * 4 = 608.32 
and 608,32 + ¢0 = 10.12, say 19% inches, which is 
the distance between the center of the ball and the 
fulerun. Of course, if the weight of the lever had 
heen taken into account, this distance would have 
been less. For rules relating to safety valve prob- 
lems see AMERICAN MACHINIST, Dec. 6, p 2, 1884 2. 
Tn a battery of three or more boilers. all connected 
to one steam pipe and one feed pipe. is there any 
danger of water leaving boiler and rushing into the 
others? A.—See answer to Question 280, in our issue 
of June 2, 1888. 3. Are there any rules for calculating 
the pressure which a boiler will stand when the 
tensile strength and the thickness of the metal is 
known. A.—See Answer to Question 138, in our 
issue of March 26, 1887. 


(313) J. H. B., Louisville, Ky,, writes : 
Please answer to settle a discussion between us. 
A weight of 100 pounds falls 7 feet, please give 
striking force in pounds, and also the formula. My 
calculation is 4,600 pounds. The professor's is 22,- 
0° pounds. State whois right. A. Judging from 
the statement of your question, both you and the 
professor seem to be laboring under a false idea; 
namely, that a body can be brought to rest instan- 
taneously. No finite force could do this, but only 
an infinitely great one, and therefore we may say 
that itis impossible that any moving body should 
be instantaneously brought to rest. If the retard- 
ing force be very great, the time required for the 
stoppage may be very small, but no force whatever, 
short of an infinitely great one, can reduce the time 
to absolute zero, that is,can make the stoppage 
absolutely instantaneous. We will now put the 
question so that it can be answered, thus: A 
weight of 100 pounds falls 7 feet on a hot piece of 
iron which it compresses. Theduration of the blow 
that is, of compression, is half a second. What is 
the average compressive force during that time? 
The velocity of the weight when it strikes the iron 
is equal to the square root of the product obtained 
by multiplying the 7 feet by 32 2 and by 2 (82.2is the 
acceleration due to gravity, that is 32.2 foot sec- 

mds per second). Hence the velocity is equal to 


a/7 X 82.2 X 2 = 212 
feet per second. The mass of the body is equal 


to the quotient obtained by dividing the weight of 
the body by 32.2, hence we have 


100 

"82.2 

Its momentum when it strikes the iron is equal to 
the product of the mass into its velocity. Hence we 
have"3.1 & 21.2 = 65.72, which is numerically equal 
to the impulse of force multiplied by time. The re- 
quired mean force is therefore equal to 


65.72 
0.5 


Had the iron been cold in the example just given, so 
that it would not have “given ’ appreciably under 
the blow, the time of contact would have been 
much shorter, and the force or pressure of the blow 
very much greater, and, on the other hand, if the 
material had been’softer, and allowed the blow to 


= 3.1 units. 


= 131.4 pounds. 
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‘ingly less. The mass is the fixed quantity, and its 
velocity has some maximum value in each case, so 
that the momentum ofa falling or striking body 
cannot exceed some determinable value. But the 
actual pressure which the falling body exerts against 
whatever is helow it—which is what is generally 
meant by the force of the blow—will depend on the 
duration of contact, and this will obviously depend 
on the hardness or compressibility of the material 
struck. This subject is thoroughly exp'ained in 
Mechanics of Machinery by A. B. W. Kennedy, 
from which these remarks have been taken. 2. 
Stanley’s rule No. 4, single joint, has the letters M 
and E on the face of it. Please give the meaning 
of these letters, and what are they used for? A.— 
M stands for middle or center line; and E stands 
for edge. The graduated spaces to which these 
letters are attached are used for laying out a post 
which is to have eight equal sides, thus: The post 
is first made perfectly square, and say it is 4 inches 
square. From all the edges of the post lay off points, 
whose distance from the edge are equal to the dis- 
tance from the end of the rule to the division 
marked 4 on the scale to which the letter E is at- 
tached, and through these points draw lines par 
allel to the edges of the post, and then cut off the 
corners of the post to these lines. If the post is 
only two inches square, then the distance between 
the edges of the square post and the lines indica- 
ting the corners of eight-sided posts will be equal to 
the distance from the end of the rule to the division 
marked 2 on the scale E. The scale marked M is 
used for laying out on asquare post the edges of the 
octagon or eight-sided post from the center line 
drawn on the side of the post; and is used ina 
manner precisely similar to the former method. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
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See Grant’s Gear advt. on back page. 

Link-Belting. 

Send for Catalogue of Link-Relting. 

Over 50,090,000 feet of Link Belt in use. 

Link Belt Machinery Co., Chicago and N. Y. 
Taper attachment on all lathes Lodge, Davis & Co. 
Compound rest on all lathes Lodge, Davis & Co. 
Power cross-feed on alllathes Lodge, Davis & Co. 
Large hollow spindle on all lathes Lodge, Davis & Co. 
Automatic stop on all lathes Lodge, Davis & Co. 
See special ads. pages 15and 16 Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co,, Chicopee Falls, Mass 

Machine work and pattern making. Anderson 
Machine Works. Peekskill, N. Y. 

The Best Uprigut Hau..mers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Light articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 

Drop presses, punches and _ shears. 
White & Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Improved fine tools for mechanics, manf’d by L. 
S. Starrett, Athol, Mass. Send stamp for full list. 

“ Swift’ Sight-feed Lubricator: no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Castings for small and medium sized vertical en- 
gines. Humphrey’s Foundry, Bellefontaine, O. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

‘“ Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Burnham s turbine wheel is sold at net pnce to 
mill owners. Catalogue free. address York, Pa. 

Selden packing, for stuffing-box. with or without 
rubbercore. Kandolph Brandt, 38 Cortlandt st., N.Y. 

Brown & Sharpe Mfg. Co. have a line of ma- 
chinery with 8. A. Smith, 23S, Canal st., Chicago, 111. 

Patents—Whittlesey & Wright, 705 8th st. N. W., 
Washington, D.C. Send for pamphlet and references. 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son st., Chicago. Il. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & (o., 92 Park Row, N. Y. 

Most sensitive and durable Damper Regulator 
made: works within one pound ; send for circular. 
T. Kieley. 11 W. 13th st., New York. 

Model Engines and Castings. Prices $3.75, $4.75 
and $5.75. For descriptive circular apply to Mont- 
gomery & Co., 105 Fulton street, New York city. 

Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator. See June 9, p. 10. Senc 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ supplies, brass goods, m’f’rs supplies 
polishing seatertala. all kinds wire, metals, etc., in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 

Patent Att’y. R. G. DuBois, 916 F. st., Washington 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 

Parties requiring milling machine or screw ma- 
chine work furnished, in large or smal}l quantities, 
please write to the manufacturers, E. E. Garvin & 
Co., 139, 141, 143 Centre st., New York City. 

Contract work of ali kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast- 


Williams, 
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A practical treatise on the steam engine, by Arthur 
Rigg. essays on the principles involved in design 
and construction of fixed engines ; 312 pages, with 
9 plates. 4to, cloth, $10.00. E. & F. N. Spon, 12 
Cortlandt st.. N. Y. 


For the manufacture of 

Patented articles in line of machine work ; 
Specialties in fine light machinery ; 

Accurate cam cutting: 

Address Wardwell S. M. Co., Woonsocket, R. T. 
James D. Cardell & Co., 1900 Passyunk ave.. Phila.. 
Pa., boiler makers and sheet iron workers, m’f'rs of 
coils of wrought-iron pipe. return bends, ete. Ad- 
dress after June 15, Rising Sun Lane and North 
Peon. R. R. Boiler repairs promptly attended to. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making allrequired calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders.’ for the AMERICAN MACHINIST. Two 
styles— the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to anv address at $1.00 each, and the 
“New Handv,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers. the full page opening flat. Either will bold 
the entire 52 issues of any volume. AMERICAN 
Macatnist Pupe’G Co., 96 Fulton st., New York. 

The series of articles by J. G. A Meyer, on “ Prac- 
tical Drawing,’ now running in the AMERICAN Ma- 
CHINIST. Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including June 2, 1888 issue, 51 arti- 
cles have been so far published. Copies containing 
these articles. sent by mail to any part of this coun- 
try or Canada, at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co.. 96 Fulton st., New York. 
**Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 65 articles 
have thus far appeared up to and including the 
May 26, 1888 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 














W. 0. McComac will build a planing mill at 
Atalla, Ala. 

A planing mill will be built at Talladega, Ala., by 
Farrar & Higgins. 

Huffman Bros, contemplate building a saw mill 
at Williamsburg, Ky. 
* The Thomasville wagon factory will erect works 
at Choctaw Corner, Ala. 

J. B. Read is interested in building a sash and 
blind factory at Decatur, Ala. Ks 

Enderlin & Beronir wiil place more tools in their 
machine shop at Aberdeen, Miss. 

U. Cc. Williams & Co. will build a planing, shingle, 
lathe and stave mill at Duke, Ga. 

William Farrell will put a new 
planing mill at Wrightsville, Ark. 


engine in his 
The Perry Stove Works, recertly burned at South 
Pittsburgh, Tenn., will be rebuilt. 
Steam power will be put in the wagon factory of 
J. A. Martin & Co., at Powhatan, Ark. 
Taft & Morgan’s sash and door factory, at Bur- 
lington, Vt., was lately destroyed by fire. 
The Clipper Mowing Machine Works of Keene, 
N.H., have recently filled large orders from France. 
E. C. Stearns & Syracuse, N. Y., have im- 
proved their bench drill by adding an adjustable 
table. 
The West Point (Ga.) Manufacturing Company 
will add considerable machinery to their cotton 
factory. 


Co., 


The Paducah (Ky.) Land, Iron and Coal Com- 
pany are interested in building an iron furnace and 
pipe works. 

The Little Rock (Ark.) Dummy Railroad Com- 
pany has begun building a machine shop at Little 
Rock, Ark, 

The Dallas Electric Light, Power and Manufac- 
turing Company will enlarge their electric light 
plant at Dallas, Texas. 

The Florida Railway and Navigation Company 
will build new machine shops at Fernandina, Fla. 
Work is reported to be commenced soon. 

A. T. Wing & Son, Oldtown, Me., have leased a 
large building, in which they will place machinery 
for manufacturing house finishing material. 


The grading for the Anniston and Cincinnati 


the erection of the shops will be begun at once. 

The Stiles & Parker Press Company, Middletown, 
Conn., have recently added 150 feet to their factory, 
making floor room 350 feet long. They are making 
still another addition, rendered necessary by in- 
crease in orders. 

The Berlin Machine Works will remove from 


railroad shops, at Anniston, Ala., is completed, and | 


Lloyd, Booth & Co., of the*’Falcon Foundry and 
Machine Works, Youngstown, Ohio, are building 


an important addition to their works. When com- 
pleted, the works will be equipped with six traveling 
cranes, and many improved tools and machines. 


The Pulsometer Steam Pump Company, New 
York, send us a framed illustration in relief of their 
new pulsometer. The illustration is built up and 
gilded, showing the parts exactly as they appear to 
theeye. It isa noveland striking illustration of the 
subject. 

The firm of Bigelow & Co., composed of Alanson 
Bigelow, jr.,and John J. Caldwell, of Plymouth, 
(Mass.) has leased the plant of the Standish Mills in 
that city, where they purpose continuing the busi- 
ness of the old firm, manufacturing woolen yarns, 
merino yarns, and woolen spun cotton yarns in solid 
colors and fancy mixes. 

The Brown & Sharpe Manufacturing Company 
have printed, for general circulation, a small 
pamphlet, in which they discuss their standard 
gears, as made for the trade. The argument of 
this little circular is worth the attention of every 
machinist who uses cut gears. No one can read it 
without gaining some intormation. 


The Hall Manufacturing Company, Philadelphia, 
Pa., has brought out a new paint mill in which 
four runners are used under one hopper. The con- 
struction is such that the hopper can be divided so 
as to grind four colors at once, or the four runners 
or mills may work ona single color. The runners 
have cast-steel faces top and bottom. 

William Swindell & Bros. [Pittsburgh, Pa.], have 
just completed and put in operation one of their 
improved natural gas double puddling furnaces for 
Oliver Bros. & Phillips. This furnace will make at 
one heat the same as two single furnaces, and will 
run with less gas than one single furnace. They 
have also putin operation another of their large 
natural gas heating furnaces for the same firm. 
They have just finished for Oliver & Roberts Wire 
Company, for their rod mill, one of their natural 
gas regenerative furnaces. This firm have also just 
completed one enameling furnace for the Standard 
Manufacturing Company. 


The Pratt & Whitney Company, Hartford, Conn., 
write us: It may be of interest to your readers that 
the late fire in the establishment of C. H. DeLama- 
ter & Co., foot 13th street, New York, has interfered 
seriously with their work, and made it very incon- 
venient for them to continue the manufacture of the 
Double Spiral Lip Punches and Punching Machines, 
patented by D. L. Kennedy, New York, and that, 
upon their suggestion, the Pratt & Whitney Com- 
pany, Hartford, Conn., has bought out the business 
and will hereafter make the punches as sole manu- 
facturers under an arrangement with the patentee. 
A goodly assortment of the tools are now ready for 
delivery, not having been damaged by fire, and such 
as are not instock, and special styles, can very soon 
be made by the latter company. 

The Pacific Lumberman and Contractor (San Fran- 
cisco, Cal.) says: * The electric machinery for the 
Big Bend Tunnel is being put up. It comprises two 
dynamos, 12 motors. 50,000 pounds of copper wire, 
and a large lot of different kinds‘of machinery. The 
dynamos have a capacity of 140 horse-power, and 
the motors 5 horse-power each. There are two 
lines of copper wire, one seven miles long and the 
other ten, and as each is double, this makes about 
34 miles of wire. The electric power will be used 
to run the pumps and derricks. The plant was fur- 
nished by the Sprague Electric Railway and Motor 
Co., of New York city. A force of men is now en 
gaged in getting everything ready for the immense 
plant. Three hundred inches of water, with a fall 
of 200 feet, will furnish the necessary power to run 
the dynamos. 


Negotiations have been concluded that insure the 
establishment of large iron and steel works in the 
Puget Sound county, W. T. The works will be 
built by Peter Kirk, of the Moss Bay Hematite Llron 
and Steel Company of Workington, England. For 
this purpose he has purchased 2,500 acres of land on 
the eastern side of Lake Washington, and the work 
of preparing this site has already begun. The 
western shore of the lake forms the eastern bound- 
ary of the city of Seattle, and the distance from the 
city to the works across the lake is about four 
miles. The site of the works has been named Kirk- 
land. The capital of the New Moss Bay Company 
is $5,000,000, all of which has been taken in England. 
The new works are expected to employ 2,000 to 
3,000 men. There are unlimited quantities of Besse- 
mer ore, said to be equal in quantity to the best 
Lake Superior ores in the Snoqualime Pass, near 
the summit of the Cascade range, and other needed 
articles are within easy reach. This is the first at- 
tempt at steel-making from the raw materials on 
the Pacific coast. 

The Williston yarn mills, East Hampton [Mass.] 
comprising two factories and about 31,000 spindles, 
bave been purchased by George H. Seelye. of New 
York, Henry 8S. Seelye, treasurer of the Worcester 


street railroad, George F. Mellen and Reuben Har- 
graves, of Fall River. The mills are driven by 





Berlin to Beloit, Wis. They will occupy the plant 
formerly occupied by the O. E. Merrill Machine 
Shops. The citizens of Beloit contribute $9,000 
towards the removal. 

The Wootten engine has recently been put in com- 
petition on the P. R. R. with the ordinary coal 
burner. The Wootten engine uses a cheap quality 
of coal—buckwheat—and the relative cost of fuel 
was materially in favor of the Wootten engine. 

The Atlas Paper Mill at Appleby, Wis., owned by 
a stock company controlled by the Kimberly Clark 
Company, was totally destroyed by fire recently. 





ings in large quantities can make money by corres- 





last longer, its force would haye been correspond- 





ponding with Rawson Mfg.\Co., Hornellsville, N. Y. 


of the boiler, Loss $150,000, 


The fire is supposed to have started in the vicinity 


steam and water power, and the machinery is in 
exceilent condition. Wherever it is run down the 
old will be taken out and replaced by new, and 
| under an entire change of management will continue 
| to pre duce the fine high grades yarns for which a 
| reputation is already established and a market 
|}made. The purchase also includes 150 acres of 
| land and 100 houses; in fact, pretty much all the 
| pretty and attractive little village. The price paid 
| is not yet made public, but the purchasers are said 
| to have secured an excellent bargain. A new cor- 
| poration bas been formed with the gentlemen 
| already mentioned and C, C, Pratt, president of the 
| First National Bank of Worcester, and of the Wor- 
cester street railway, as directors, Mr. Pratt having 
been admitted to the syndicate purchasing the 
property. The five gentlemen named are the sole 
| stockholders in the new concern,—Zhe Commercial 
Bulietin. 





} 
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Machinists’ Supplies and fron. 
New York, June 14, 1888 
Iron—American Pig—We quote Standard Lehigh 
brands $18 to $18.50 for No. 1X Foundry, the out- 
side quotations being for small lots; $17 to $17.50 
for No. 2, and $15.75 to $16.25 for Grey Forge. Out- 
side brands are cheaper, but irregular and difficult 


WANTED* > 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week's issue. 
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Wanted—Men to examine S. S. planes ; see p 11 


Position wanted by exp. mech’! draftsman; grad 
uate from tech. school; Swede ; 26; Am. MACHINIST. 


Wanted—Competent ‘machinists on lathes and 
planers. — : eee Machine Tool Co., Grant ave.., 
Plainfield, 

A first-c fed pe inand designer, 
years’ experience, is open for engagement. 
Box 103, Am. MACHINIST. 

Englishman wants charge of machine shop; well 
up in tools and management of men; good referen- 
ces. C. H., AM. MACHINIST. 

Wanted— Foreman, American, for brass foundry ; 
thirty furnaces; must thoroughly understand mix- 
ing of metals and becapable of handling men. H. 
W., Am. MACHINIST. 

Wanted—A thorough and practical machinist to 
take charge of machine shop; must be well posted 
on saw mills and general job work. Address Okey 
K. Cole, Parkersburg, W. Va 

Contractor wanted on machine construction 
work ; areliable, prompt, capable workman, who 
ean handle a gang of men, can find a good opening 
Address A. Y., AM. MACHINIST. 


Wanted —A smart, ingenious mechanic, who under- 
stands working small tools, drills, millers. ete. 

salary $2 50 perday: young man preferred. py Fseee. 

: * Letter Carrier 31, Buffalo, N. Y. ’ 

w anted—In the interior of Pennsylvania, for 
about two months, a draftsman familiar with loco- 
motive work. Address, stating experience and 
salary expected, O. B., P. O. Box 262, New York City 

W anted—A first-class draftsman, experienced in 
machine tools for machine shop and railroad use: 
none but competent, first-class men need apply, 
state experience, age, and wages required, to Box 
101, Am. MACHINIST. 

Wanted—Position by experienced designer and 
draftsman, with extensive and varied practice in 
steam engine, locomotive and mining work. Co) 
orado or other Western State preferred. Address 
Jobn Ives, Box 8, Trinidad, Cgl. 

Wanted—By a thoroughly successful superintend- 
ent of machine shop and foundry, and practical 
machinist - twenty years’ e: perience, a change 
after Aug. 1888; now has entire management of 
plant of 100 men in New England; best of refer 
ence; would accept situation as superintendent or 
as foreman of machine shop at reasonable figures 
George H., Am. MAcHINIST. 


with eight 
Address 





+ MISCELLANEOUS WANTS. 4. 


Advertisements will be inserted under this head a 
35 cents nit line, each insertion. 





Crescent solid lubricant, pany durable, cheap: 
prevents hot boxes. Crescent Mfg. Co., Cleveland’ 
The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio 

Wanted - Parties having mac hine ry specialties to 
build, to correspond with. Box 75, Am. MAcHINIST. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark. N. J. 

Correspondence solicited with parties having ma- 
chine or foundry specialities to build. Honesdale 
lron Works. Honesdale, Pa. 

We want to buy a 5 foot x 24 x 24 to8 foot x 30 x 30 
planer ; second-hand ; must be a good modern tool, 
Address with full description, Price & Tillinghast, 
Renfrew, Pa. 

August C. Christensen, M. Am. 8S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and superintending the building of ma 
chinery; steam, pun ping and gas engines indicated. 

For sale, at less than half its value, a brick 
foundry and machine shop doing a good business; 
well located ; machinery and property in good re- 
pair; will sell for $8,000 ; 44 cash, 4 in 9, and \& in 
18 months, with interest at 6 per cent.; property is 
actually worth over twice the price asked. For 
particulars address A. J. Koss, Peru, Ind. 

Ernest W. Naylor, consulting engineer and drafts 
man, vlans and estimates for all kinds of hydraulic 
flanging, bending, forging, and other presses; 
hydraulic shearing and punching machines, jacks. 
capstans, cranes, hoists, lock gate and sluice 
machines; Bessemer and steel plant ingot cranes : 
center cranes, blowing and rail mill engines, ete. 
ete.; fixed and portable hydraulic riveting piant: 
pumping engines and accumulators, ete., ete 
Offices J. & K., 149 Broadway and Liberty st., N.Y. 


PR ull CLUTCHES 


For all Purposes. 


W. OESTERLEIN, 12° w. 20 sx, 


CINCINNATI, OHIO. 
orcester, Mass. 


W. C. YOUNG & CO., * of 


Engine Lathes, Hand Lathes, 


Foot Power Lathes, Slide Rests, Etc. 
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RADLEY’ UPRICHT 


CUSHIONED 


gw HELVE 
¢ HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


















Established 


any other Hammer inthe World. 


Bray's HEATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
“ acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
Ped Aue. 98.1 A combining all 
For ‘ay es 7 poring me essential 
Indispensable in all elements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO.., Syracuse, N.Y. 





ONE HALF TIME 


and LABOR saved by using 

thissolid, strong, durable, 

firm-hold, quick. -working 

Lever (Not Serew) ise. Hasimprov- 

ed Taper-Pipe and other attachments. 

Sold by thetrade. Send forcircular, 

TOWER & LYON, 

95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


TA NITE FOR SAW MILLS 


FOUNDRIES AND 
a OPMEGE S Be MACHINE SHOPS, 


CRINDING MACHINES! For Circulars address 









Or Hi. A. ROGERS, 19 John ot, XY, 





‘Star” Screw Cut- 

Fo vot Lathe L ting Auto- 

Swings matic Cross 
9x25 in. A Feed, ete. 





of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


PARK MFG. Co. 


Scroll Saws, 
Circular 
Saws, Lathes 
Mortisers 

















84 
Beach 
Street, 
Boston, 


Mass, 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


Iron Foundry of T. Shriver & Go, 


333 B, 56th St, 


PEEO TO BONER 


OVERFLOW 











Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 





CASTINGS IN QUANTITY AT FAVORABLE PRICES. 





GEO. 






F. BLAKE MANF’G CO 


faeces _" VARIETY 
OF OF 









tenes 


95 & 97 LI 


. NEW YORK, 


alien Pucites | SPECTAREY | 


BERTY ST., 111 FEDERAL ST., 
BOSTON, 


THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 
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THE DEANE STEAM PUMP CO. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphi,, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 

















SEND FOR CATALOGUE 


MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


























15in., 24in. and 25in. Pillar Shapers. 15in. and 20in. Traverse Shapers. 
10in., 16in. and 22in. Planers, 18in. x6, 8, 10 or 12ft. Engine Lathes, (New 
Pattern.) 10, 12 and 15in. Speed Lathes. Larger size Planers at short notice, 
a ‘td Forming Lathe for special brass work, A few 2d hand tools also o1 
an 
THE HENDEY MACHINE Co., 
TORRINGTON, CONN. 
You now find somuch CRESCENT STEEF), 
used in large shops, where results are closely 
watched, is on account of the superior quality 
and quantity of work done by tools mad 
from it. 
MILER, METCALF «& PAREIN, 
Western Office and Warehouse, CRESCENT STEEL WO RKS, Eastern Office and Warehouse 
64 and 66 So. Clinton St., Chicago. Pittsburgh, Pa. 480 Pearl St., New York. 
Sebastian, May & Co.’s Improved Screw Cutting 
r 
Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 
167 West Second Street, CINCINNATI, O. 
OUR NEW 18 in. POWER ENCINE LATHE IS NOW READY 
, zee 
| Kent Ave. and 
| , | Brooklyn, N.Y. 
Builders of Steam Pumps, Vacuu P 
Apparatus, Filter-press Pumps, “Air + Compressors, ete. 
and STEAM PLANT IMPROVEMENT CO, 
A. S. HATCH, President, 15 fertlands 
S. D. aanWeR, Gen’I Man’g’r, NEW TORK, 
Ure het 





SAVE MONEY. 


BY BUYING YOUR 
STRArY JSOIN TS 


™™ COOKE & CO., 


22 CORTLANDT STREET, NEW YORK. 
WRITE FOR PRICES, 
Mentioning Americun Machinist. 


American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 











Engineering, Gecanebetine. aad aici 
ing, Remodeling and Improving Steam 








Plants. Consulting experts in all mat- 
ters pertaining to the use of Steam and Over 
Heat, $5,080 
in m 
Wanted —To buy second-hand lathes, planers and Use. Flat ~il Gauge. 


shapers of ail sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 








Crescent Gauge. 


JAS. A. TAYLOR & CO. 


Horse-Powers of Engines Made Easy to Engineers. 


I want every Engineer in the United States to send for a book that I have 
published, and which will be forwarded gratuitously upon receipt of name of 
engineer, name of Jirm and location of establishinent where he is em- 
ployed, It is a book in which the powers of a large number of engines, of different 
sizes and styles, under various conditions of speed and pressure, are figured out; and 
rules given (with examples illustrating them) which will permit of an engineer readily 
figuring the powers of engines not appearing in tables in this book. ‘Ihe size of the 
book is a convenient one for carrying in the pocket. Nothing of the kind has ever 
before been published, Address 


CEORCE J. McLAUCHLIN, Publisher, 


254 MILL STREET, ROCHESTER, N. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 


MANUFACTURED BY D avioson STEAM Pump Cowan. 
WARRANTED BEST PUM 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y, 
NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS, 















MADE FOR ALL 
SITUATIONS. 








BETTS MACHINE COMP’Y;, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 





FOR USE IN 
MACHINE & RAILWAY SHOPS. 














JUNE 
In 
In 


In 
In 


















=s¢- Gt 


_— 
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NIGHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greaterthan 
In Quality, superior to 
In Variety, far ahead of |» 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 
A ALL KINDS. LUBRICATORS FOR SIN- 
GLE OR DOUBLE CONNECTION. 


PRICE LIST. 


any other Maker. 








—E 






Sg ee 1 2 3 
ss 3. oe $10.00 | $12.00 $15.00 
Capacity . $ pt. | $ | a i Pt. 





" NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS. 





Send for Catalogue. 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 








‘THE VOLKER & FELTHOUSEN MFG.CO. )(ieelemm 

MANUFACTURERS OF! Factory 

Beare ue DUPLEX STEAM): Prices 
GHURCHSBIRD SALIBAMECHANILisis: BURLACOINEY by 






A. Aller, New York; O. Hapiagele & Clas, Boston; H 
Snell, P hiladel Iphia; Phos J. Cincinnati; Shaw, a 
dall & Co., Toledo; The Sas A xe ington Co., Cleveland; 
Goulds & Austin, Chicago; Kennedy & Pierce Machine wae 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Wickes Bros., East 
Saginaw: Adolph Leitelt, Grand Rap ids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 
Machine Works, San Francisco; Flynn & Emrich, Baltimore; 
Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles- 
ton, S. C.:_ Pond Engineering. Co., St. ‘Louis and Kansas City ; 
O. B. Goodwin, Norfolk, Va.3 ¢ olumbus Supply Co., Columbus, O. 
C.S. Leeds & Co., Minneapolis; i. D. Coleman, New Orleans. 


ROOTS’ NEW ACME HAND BLOWER, THE NATIONAL 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is Durable, Feed-Water 


Compact and Cheap ; also Portable Forges, Tuyere 


Irons and Foundry Blowers. 

A brass coil Heater de- 
livering water to the boil- 
y r at 210° Fahrenheit. 
— 100.000 Horse Power 
yer sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING C0., 


82 River Street, NEW HAVEN, CONN. 


JUHN WILEY & SONS. 2548708 ex 


NEW YORK. 
—— PUBLISHERS OF ——— 


SCIENTIFIO AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS oF 


The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with whic *h one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


wll} Send for Illustrated Catalogue. 








NEW YORE. 





CONNERSVILLE, IND. 
5. 5. TOWNSEND, Gen. Agt., ) 22 CORTLANDT s7., 


COOKE & CO., Selling Agts., ) 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. 5 














k Su ae | is ! | 
: 38 ] corrinateiGuton® syRAcUSE.N.Y 3 | 


Ah hibit lth Lb be 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 


7 








N. Y. 








‘i us y 
QUICK ACTION VISES.2 








BE ' 

EAUDRY'S FITCHBURG 
Power Press Machine Works, 
COMBINING Manufacturers of 

PRESS, SHEARS 
AND 'PUNCH. METAL-WORKING 
BEAUDRY & C0. MACHINES. 
all, nest Fower Office and Works, 
Sole M cturers, ‘ 
_ a Sbanhovasere of 13 to a1 Main Street, 
HARD COAL HEAT- . 
se caer |= = ’ RITCHBURG, 
70 RILBY 87. ? - MASS. 


NEW 


PEC cco eee oosenee $5.00 
Patented Dec. 25, 1877. 








EXPANDING MANDREL. 

Amateur’s Size. : Machinist's Size. 
; . Hw RICE 
Taking anything from = see ae 
# to 1 inch inclusive. 9 1m 
3 6 ‘ 2 +s 18 


1 
1h 
4 (with screws)2 “3 ‘“ 82 
“s 3 4 * 44 


“ 
5 


IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 





Hall — 








EaGLe O11 Co., 


Steam L 


The four Hall pumps bought of your company about 


26 Broadway, 





WHAT USERS THINK OF THE 





HALL two years ago have been in active service since we set 91 LIBERTY 
them up, and give perfect satisfaction. 
STEAM 1 p, anc ° rm e atisfiac lon — STREET, 
| another pump this summer. We wish you the success 
PUMP CO., | you deserve in the introduction of so good a pump. NEW YORE. 





We shall want | 
| 
N. Y. City. | 


Pump. 





“LITTLE QO’ Khe Bes 
GIANT.” ¢ 









UE M’F'G. 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 

Boiler Washer and Testing Device. 

Uses Warm Water, avoiding injury @q 
and facilitating the Raising of Steam, 4 
co., 
CATALOGUES FREE. 


st Inj 


ector-. 





PHITLA., PA. 





HARDWICKE 


& WARE, 


BUFFALO, N. Y. 

| ARTESIAN, SALT AND OIL WELL PUMPS, SUCKER 
RODS, AND DEEP WELL SUPPLIES. 

WROUGHT IRON TUBING 


AND STEAM PIPE. 











B Crinding, 
ums | YNION STONE COMPANY, | ‘coining 
AND 38 & 40 HAWLEY ST., 36 JOHN ST.. Fn 

Buffin ating 
~ ee — Supplies, 
OF Ag 
All Kinds eit 
FOR 
Polishing “i 
Brass. ° 
Nickel, Corundum, 
— 4 
Cold ’ 
Sliver, Leather, 
ade. a&c. 








WHY THIS I6 






Call or write for our new 96 
Prices, and hundreds of A-1 Testimonials, 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 

More Efficient, Simple, Durable, and more Economical, 

expenses and repairs, than any other Steam’ 

page Fitaghrate 4 Be scriptive Book containing Full Particulars, Reduced Net 
aller ree, 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST.. N.- Y. 


PUT HERE! 





PRICES LOWER THAN ANY OTHER. 


both as to running 
Pump. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


Our Lang A and Revised Catalogue of Practical and Scien- 
c Books hofe 8vo., and our other Catalogues and 
& _ AY w © covering every nranen et Science applied 
to the Arts, sent free and free of fh 
part of the world who will furnish his Ad 


BORING AND TURNING MILLS .5 


LATHES PLANERS DRILL PRESSES 
F.P,MICHEL ROCHESTER N.Y. 


MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 


HARLES MiRRAY='< 
R/ENGRAVER oN WOOD Ly” 
S ANN ST. # NEW Yorx«: 


BEST PLANE IN THE WOR LD. 


Sample sent as per Circular. 


Made by The Gage Tool Co., 


any one in any 



























FOR SALE. 


One 50x50 x 13 Planer, New Haven 
nearly new. One 42 x 24 Lathe, David 
Pond, nearly new. One 50 inch Radial 
Drill, Warren, A no. | order. One hori- 
zontal Boring Machine, New Haven, A 
No. 1 order, 


LODGE, DAVIS & CO., 
6th & CULVERT STS., CINCINNATI, OHIO. 









Best System “age PUNCHES and DIES 


fi * in 
FOR PUNCHING a IRON AND STEEL. 


—HIGH DUTY— 
WY ORTINGT CY Pumping Engine 
WATER WORKS 


OVER 100,000,000 DUTY 
— CUARANTEED — 


ISSUED PAMPHLET 


































SEND FOR RECENTLY 











Vineland, 

N. J. 

Fifth order from Widdicomb Furniture C o., Grand Rapids, 
Mich: “ Please ship us6 more of your No. 2 Self-Setting 
Smoo thing Planes. As soon as wecommenc ed buying these 











Boston, Mass. SEND FOR CATALOGUE (Hie) 


Planes from you, about a year since, we found the m almost 
indispensable, and our men like them very much.” 








HENRY R. WORTHINGTON 


NEW YORK CITY. 







































12 


AMERICAN MACHINIST 


June 30, 1889 








Boilers for Export, or for Use in 


Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over 275 Ibs. 


Easily erected. Self-contained. 


No brickwork required. 


No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN 


JUNCTION, 


PHILADELPHIA, PENNA. 





TE A Vi’? A VALUABLE BOOK for EVERY 


STEAM USER AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 


30 Cortlandt St., NEW YORK. 





This System of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tabos 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 


With same Feet of Heat 
ing Surface and 


Wear the Longest. 


Send for dese ripti aos o and 
Histories of Boilers ant 
Feed Water Saeen to 


BridgeportBoiler Works, 
Bridgeport, Conn. 
Ageouts, TFPZ POND ENGINEERING COMPANY, 
Bt. Louis and Lansas City, Mo. 





HYDROSTATIC _ |{ACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, 
&. &. 









204-210 EF. 43d St. N.Y- 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE, - N. ¥. 
VERTICAL, 


Horizontal & Suction Pumps. 








Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 











The Bate ceveraro 


GENERATOR 


Ge nerate 8 steam rapidly and economi- 
cally. Constant circulation of water. 
Easily Cleaned. Furnace produces per- 
Sectcombustioy, Best evaporative duty. 
Material and workmanship Al. Large 
ane rin use. 


WM. T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 

















THE WAINWRIGHT MAN'’G CO., 


MEDFORD, 


MASS. 


MANUFACTURERS OF 


‘Corrugated Tubing, Peed Water Heaters, 


CONDENSERS, FILTERS, EXPANSION JOINTS, 


Radiators and Water Purifying Plants for Steam Boilers. 


Send for Illustrated Catalogue. 





CYLINDER SIGHT 
FEED CUPS, 
Government Regu- 


OILERS 





Pop afety 





Valves for Stationary, Marine and Picncescmes ng 
| J. E. LONERGAN & int 


211 RACE 


Manufactured by--—-— 


C0., Brass Founders & Finishers, 


ST., PHILADELPHIA, PA. 





BEST CHARCOAL 


IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


JAS. HUNTER & SON, 





North Adams, Mass. 





BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


tion. 


Britain. 
Nie Sales 


Over 150,000 sold 





filling all requirements, 
mechanics, 


Highly recommended by the chief Boiler Insurance Companies of Great 

n Europe since first introduced, with increasing 
Highly recommended also by the U.S. Hoard of Supervising In- 
spec tors of Vessels at W ashington, D. C 
many other eminent expert engineers, as superior to any now in use, and 
Highly recommended also by a number of m: aster 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherw ise 
prevent it from melting. Capisreadily removable, permitting free inspec- 


: by Prof. R. H. Thurston, and 





. GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


(2 llustrated Pamphlets on Application. 


233 West Street, New York City. 


WESTCOTT CHUCK CO., weu, 1.1 


MANUFACTURERS OF 


LATHE and DRIL 
CHUCKS.* 


SEND FOR CATALOGUE. | 21 be 





Jaws Reversible. 
wo}? 





Capek? 
ch. 





THOS. A. DALLETT 00. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 
SEND FOR CATALOGUE. 
W. MASON & CoO., 











VOLNEY 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 





CHUCKS 


Manufactured by 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 











SMOOTH 
INSIDE & OUT, 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


yo wrKe &co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools, -E. Boston, Mass—Send for Circular, 
DELAFIELD’S PAT. SAW CLAMP 











With Saw for Cutting Metals. Saves allthe broken hack- 
raw blades. In use over two yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each 
70c, per dozen; 1 in. wide, Stubs, 35e. eac h. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN 


SOLDERIN 


may be done without 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, MASS. 


Sterling Emery Wheel Co., 


Factory, West:Sterling, Mass. 
35 Office, 17 Dey Street, New York. 





Tron and 
Steel 









Work and Tool Grinding 





} 





Superior to all others. 
Send for Catalogue just published. 


LATHE 
Center Grinder 


For trueing hardened 
centers in place, 











A cheap and effective tool. 
needed in every well-reg 
ulated machine shop, 





Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON, DEL. 











RUSTIE 


TRADE MARK. 


THE HORTON jes LATHE CHUCK’ 









eer by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue, 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs, Sizes and prices sent free 
on up, lication to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN, 


Emery Wheel Tool Grinder. 


§ & Styles & Sizes. SPRINGFIELD 
Glue & Emery 

ae Wheel Co. 
@ Spring- 





Guaranteed 
Satisfactory, 


field, 

WRITE FOR Mass. 

T)’s’d Circular. 

No. D. un 
Pate nted Sept. om & 
25, 1883. 5 x a 
By 
43% 
™ 
mo 
o Z< 
7 RO g 
, © = 
Ma 





WE Waa 
Ri BE SI 


}20-25-25-28-32-3 RILLS 
(SURRI IERAONYDER 


aKWORCESTER, MASS 


7 ELECTRIC LEATHER 
3 ~—sBELTING. 


WIRE SCREWED. 
RUNS SMOOTH AND EVENLY. 
SPECIALLY ADAPTED FOR 


Dynamos and Swift Run- 
ning Machinery. 


CHAS, A. SCHIEREN & 00., 


(Manufacturers,) 


19 FERRY STREET, NEW YORK. 


FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
AND 


STEAM 
BELT POWER. 


THE D. FRISBIE COMPANY, 


114 Liberty Street, - New York. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 


HARDENED GROUND & BURNISHED. 
8-16" to 8’ Diameter. 


Samples and prices on application. 


SIMONDS ROLLING-MACHINE CO. 
FITCHBURG, MASS. 


[PRICH 


S14 aes) 























* PEDRICK & AYER, 10 





Universal and Plain Milling Machines, 
Cylinder Boring and Facing Machines, 
Universal Grinding Machines, 
Patent Link Grinding Machines, 


SPECIAL MACHINERY BUILT FOR ALL PURPOSES. 


25 HAMILTON ST., PHILADELPHIA, PA. 





























ee 


 <d 


= 
- 


Sele 4k 4 IOC AKX 




















AM EH RICAN 





Ivxe 30, 1888 


MACHINIST 

















MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, ass.| 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES. | (fesaneoatastss (2 riaatt ome 


“LONLY SEVEN DOLLARS 
ALL STYLES WITH DEMAND THIS, PUMP 
OF YOUR 
DEALER 





“a OR WRITE 
TOUS. FOR PRICES.: 
Van Duzen’s PaTtTENT 


SAV/NNIDO)4 aN ns 4 THT. 


SOLE -MAKERS 
INGINNATI, Q=== 


Latest Designs and Improvements: 
For cats and prices address, 


BICKFORD DRILL 60., 


=- Front & Pike Sts., Cincinnati, QA 


via BARKER & C0. 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


: 140 £142 £. Sixth St., 
Near Culvert, 


CINCINNATI, 0. 


SEND FOR CATALOGUE. 


(CESTER MACHINE SCREW co. 



















Send for 
jelrculars and 
prices. 






F. E. REED, 
>) Worcester, Mass. 











Manufacturers of Set, Cap 


NGINE gehen, } Hand Lathes, Foot Lath ht bay ite, 
and Milli > Moskines. ‘Agents, MA NING. i 
antl Machine Screws, Studs, etc. MOORE, 111 LipeRTY STREET, NEw Your. 








We are making a specialty of 
14Inch ENGINELATHES; 
And are selling them at such very low 
prices that even the Poverty- 
Stricken can afford to buy them. 

Don’t sleep another night until 
you write us for Phototypes and 
Prices. §. Ashton Hand Mfg. Co., 


Toughkenamon, Pa. 


HUGO BILGRAM, 


440 N, 12th St., . Pa. 
Maker <a all kinds cg 


MACHINERY. 


Special facilities for Accurate 
Work. 


Wood- Working Machinery 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
P. Planing Mills, P. attern Mak: 
ers’ use, ete. 


ROLLSTONE MACHINE CO. 
45 Water St., Fitchburg, Mass. 


McMAHON & COMPANY, 


MANUFACTURERS OF 





























Machinists’ Tools, 


AND 
Patent Friction Pulleys. 
Water St., aed Ledge, 
WORCESTER. 


Bevel Gears cut theoret- 
ically Correct 


SEND FOR PHOTO OF OUR NEW AND IMPROVED 
17 inch ENGINE LA’THE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE 0F WOREMANSHIP. 


THE MULLER MACHINE TOOL CoO., 
8TH and EVANS STREETS, CINCINNATI, OHTO. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


Iron Working papel a 


Improved Iron 




















Planers a spe- ‘ij 
ialty. Feed, pat- 

ented Feb. 9, 1886. 

Re elt Shifter, pat- 


ented Nov. 2, 1886, 
140 Union St., 
Worcester, 4 

Mass, 


NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


L. $. STARRETT, |[| | ee 


Bonatasturer of 'FOR SMOOTH CASTINGS 


a FINE TOOLS, THOMAS D. WEST 


ATHOL, MASS. 
SEND an LIST. SAYS:—“COAT THE SURFACE 
—_ yy OF THE MOLDS AND CATES 
(luda Ludi WITH 


clit ier Lea or Punta 


THE BEST IS MANU-ACTURED BY 











a Ma A a om 


A SO RC ACE ry 


y 



































E| 








Balipae™ ' Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- | | 
pensive, simple in construc- 
tion. Cuts and screws pipes | 
Y¥ to 2-inch. Easily carried 

about. eee | 


JOS. DIXON CRUCIBLE CO. 


JERSEY CITY. 





“ECLIPSE” Nos. 2 and 3. 
These ave tag and most 
efficient 
machines 
Sor cutts: 
lar; * 
IPES, with which one man can 
asily cut off and thread 6-inch eee. 
No. a Cuts and Screws 2% to 
No. a ae “ 2% to 
It will pay you to write us _ 
sarticulars. 
PANCOAST & MAULE, 
Mention this paper.) Philadelphia. 








——THE--— 
Powell Planer Co. 
Manfrs. IRON PLANERS, 
WORCESTER, MASS, 














BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Ktfective, 
Complete and Convenient 
OIL FILTER in the Mar. 
ket. The whole operation 
is visible,’ and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etce.. 

etc. Manufactured and for sale 
by CHAS. F. BAKER, 


223 Third Ave.,S.B., MINNEAPOLIS, MINN 








ACHINER 
ForReducing & Pointing Wire 
Especiatty Avarpteo to Pointing Wire 
Rops ano Wire ror Drawina. 
For Machines or information, address 
the manufacturer, 
§. W. GOODYEAR, Waterbury, Ct. 
ECONOMICAL STEAM BOILERS 


A SPECIALTY. 











“races PONd Engineering Co. “ao 





D. SAUNDERS? SONS 


ANUFAC 1 RE x OF L. ORIGINAL 


TRADE MARK. 


Pipe Cutting fhreading Machine 


BEWARE OF IMITATIONS. 

None genuine without our Trade-Mark and Name. 
STEAM AND GAS FITTERS’ HAND TOOLS 
Pipe Cutting and Threading Machines 

for Pipe Mill Use, a Specialty. 
Send for Circulars. YONKERS, N.Y 














r BLowers, EXHAUSTERS, 
HEATING FURNACES. 
Jaana LER, taal DRILLS. 













DUFFALO, NY. (7) 
MO) mae 















We reg 
powerful tools f 


— IT mean by this both your small sized 


Very truly yours, 


Catalogue, prices and photos sent upon application. 


GRAY 


477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 


22535 Gs. As 


during which time they have 


Is had any experience with. 


signed and exceeding rly he: avy frog and switch planers, 


THE WEIR FROG CO., 
FRED. C. 


‘ “MO OTRN < 
hk ,. % r f L = 7 
Tue G. A. Gray Co., City. CINCINNATI, June Sth, 1888, 
Gentlemen:—We take pleasure in stating that we have had your 
planers and lathes in use in our works for between 5 and 6 years, 


givea excellent satisfaction. 


rard your planers as being the most 







or their size that we have ever 


planers and your specially de- 
WEIR, Pres. 


CO.,.8 








U. BAIRD MACHINERY Co. 


Peittebureh, Pa. 


MACHINISTS’ 


Pattern Makers’ 
STURTEVANT BLOWERS AND EXHAUST FANS. 


TOOLS AND SUPPLIES. 
Tools. Boiler Makers’ Tools. 





FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE 


, Complete. 


No. 3 DALLETT PORT. ABLE DRILL, 
One 24"x24"x6' WHITCOMB PLANER. 


TALLMAN & 
1025 


Market Stree 


McFADDEN, 


t, Philadelphia, Pa. 





THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work 
in experimenting, model making, and building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE CO., 
PAWTUCKET, R. I, 





FOR HAND AND POWER, 
6”, 8” and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 






WORCESTER, MASS. 





P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 






SHAPING MACHINES: 





» IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 

Quick lifting, quick lowering. With 
out touching hand rope, the load mi Ly 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 
any point. 

ENERCY MFC. CO., 
1115 & 1123 S. 15th STREET, - PHILA., PA. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Statio mary Engines, 
Ships’ Boilers, &e , Supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


| Une qualed by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 





BOYNTON & PLUMMER. tH ASQUITH, HALIFAX, England. 





GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf’r’s of 


FOX, TURRET 












iT AND 

—oee oad SpeedLathes 

: == 2 Brass Finishers’ 
7 , TOOLS. 








REGULATION 


OF rPRESoOURE 


is most important on steam pumps, whether used on water works or 








RS We also build Power Machines 


SMe CARY & MOEN 


N OF Qo DESCRIPTION @ > 
DEEL WIRE P vERY PSTEEL SPRINGS. vento om 





















elevator systems, 
Mason Regulator, 


MASON REGULATOR CO., 


To do this satisfactorily, engineers should use the 


BOSTON. 










1 4 AMERICAN 


MACHINIST 


June 30, 1888 








WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Selt-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885, 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARE- SERVICE 


Tata Aur CL 


* ono. 
Double, Single, Angles 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


aes, Punches and thats, 


Over 300 Sizes. 
ALSO 
Power Cushioned Hammer. 








Send for New ( Catalogue. 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


THE BECKETT & MCDOWELL MFG. CO. 
ARLINCTON, N. J. S. A. Beckett, GEN’L MANAGER, 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


$team Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry © Japacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 


38 WATER ST., PITTSBURGH, PA. 


TMS Neer lpNes | EAGLE 8 
( UWI | ATV IL 


= w= THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 33 WoO RKS 
ee 

Trenion, N. Jd. 


PRICES$450 2°& UPWARD 
UNIVERSAL RADIAL DAIL 


All GENUINE 
INGOTS & MANUFACTURES 
RO 


BEA UR 
REG.TRADE MARKS. 


») A 
P houpho 2 Bronge’ 











= 
= 
—_—_ 


wa! 











The Fisher Double Screw Leg 





OUR CATA 10 f ) 0 F T 0 0) LS Vies. .—W arrented stronger grip 
y an any other se ways 
NEW parallel and cannot be broken. 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co. , 40?" Detroit, Mich. 


Send for Circulars. 








The Eagle 
Anvil, — Best 
~END for Illustrated Price List of Fine Tools, ‘ast Steel 


manufactured by Standard Tool Co., Athol, Mass. | Face & Steel 
Horn. Better 
thanany Ene 
lish anvi 

Full 
ranted 


war- 
pes 





pa Years with the indicator "— 
ae hi : ra oa Setar S: Wiley’ ’ 
. Yor Thos. Pray, Jr., P.O 





Sons 5 coe 34 N.Y 
Box 2728, Boston, Mass. 


Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price, 








SHEPARD’S NEW $60 


SWEET’S 3 SCREW-CUTTING FOOT LATHE, 
Measuring Machine, | = IR, EE 
that ‘will not lose its | & Ervekt “Sranirls, vie Dri 
accuracy by wear. 3 "Telice ta tial, Lathes on 

Satisfaction Guaranteed. 2] payment, iiatiadina an ial 





SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
BALPH B. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOBN E. HOWE, Secretary and Treasurer. 


mee rol a of 
[-*secee: D's HING ERRICKS, 
Excavators, MACHINES, Etc., Etc. 


\ Stn for Amateurs or Artisans. 








Address, H. L. ‘SENPARD, Aree, 134 E. Second St., Cincinnati, 0. 


MACHINE TOOLS 


For Immediate Delivery. 





x 18 ft. bed, treble-geared LATHE, 

x 18 ft. bed, treble-geared sé 

1 36 in, x 36in. x 9 ft. stroke PLANER, 

1 40 in. x 36 in. x 12 ft. stroke PLANER, 

1 48x 48x 22 ft. stroke PLANER, 

These planers are held at very low prices. 

1 72in. Puley TURNING MACHINE, 

imin, “* BORING MACHINE, 

113in. SLOTTER, 

1 42 in. Cam Milling Machine for Printing Press 
Cam. 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 


1 42 in. 
1 32in. 











—OOMBINATION DREDGE. 





















BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


—BUILDERS OF- 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 


BNrTC. ETC. 





For Accuracy 


anteed 


For a large 
requiring the 


THE OPEN-SIDE IRON PLANERS. 


and Dispatch in the performance of t 


regular line of planer work, these tools are guar- 


to be unexcelled by the ordinary 


style of planers of the very best makes. 


class of the Extra Wide and Heavy Wor 
Large and Costly Planers of the regular typ: 


the Open-Side Planers are invaluable. 


The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


Price. phototypes., etc., on application. 


BALTIMORE, MD. 





RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor, 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MPG. CO. 


BUFFALO, N. Y. 





~ qi 


MACHINERY — 00, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACME’”’ 


Single & Automatic Boltcutters, 


Cutting from 3-8 in. to 6in. diameter. 
: ~~ Also Separate He 
: yy Sead for Catalogues 1 
® Agents, Manning, Maxwell & Moore, New York. 






PAT. DEC. 5, 1882 

PAT. DEC, 4, 1882 
PAT. AUG. 25, 1885 

adsand Dies. i 

and Discounts. ft 














ANDREW GRAY, 


OFFICE, 133 S. 4th St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’l Manager 


U.S. METALLIC PACKING CO., 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 





to your favor of the 


faction. 


Cuas. A. BAUER, 


GOLD MEDAL 





THE WATERHOUSE EL 


AWARDED, 
For the best system of Electric Lighting in the World, address 


THE WATERHOUSE ELECTRIC & MANUFACTURING CO., 


HARTEORD, 


WHAT THEY SAY. 


SPRINGFIELD, Ou10, April 9th, 1888. 
ECTRIC AND M’F’a Co, Hartford Conn. 
Gentlemen;—Replying 
6th instant, would say that the machine and lamps 


you furnished us for Electric Lighting are giving the very best of satis 
We are well pleased with them. 


THE 


Very truly yours, 
WARDER BUSHNELL & GLESSNER CO. 
General Manager. 


MECHANICS’ FAIR, BOSTON, DEC., 1887 


CONN. 





221 NNT ALY 


pper-Wire-s 





Section of € 
wh sand other hard places. 





Sewed Light Double Belting. specially y adapted to use on cone 
Manufactured by the 


PACE B CG CO., Concord, 


aa, & Also manufacturers of Staple and Special Grades . Leather Bel ting, the 
f LE ‘PATNA BRAND’? Lacing, and the ‘*‘HERCULES?’? Lacing. Send for Catalogue No, 2. 





PROKS PAT DROP PRESS. 


BEECHER & PECK, CONN, 


DROP FORGINGS cr sreci, 


BEECHER & PECK, NEW HAVEN CONN. 








Exhaust Tumbling Barrels. 


Henderson Bros. 


MANUFACTURERS, 
=~ WATERBURY, CT. 


SEND FOR CIRCULAR. 


UMA SARE 


SEND FOR LIST OF USERS. 
Evansville Sper Mining Co., Evansville, Ind. 
OIL ENGINES. 


For Printers, Steam Yachts, 
purnping water, sawing wood, 











making ice-cream, ( arpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene No anit Auto- 
matic in fuel and water sup- 
aly Illustrated Catalogue 


ree. Mention AMERICAN Ma- 
CHINIST, 





SHIPMAN ENGINE CO., 


92 Pearl St., Boston, Mass. 





KORTING GAS 
ENGINE. 


l to 100 Horse Power. 


The Korting 
Gas Engin« 
is placed upo! 
its 
under full gua 


merits an 


antee to ever) 
purchaser. 


CATALOCUES 0 
APPLICATION. 





sec hina a 
ENGINE C0, 
LIMITED. 

60 BARCLAY STREET 
NEW YORK. 





hOKTING Gl. 



























































nips 
tis 





IN. 
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SALBS AGENTS : W. L, SIMPSON 


KENSINCTON ENCINE WORKS, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


NEW _TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 H.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at ‘medium 
or high rotative speeds. Highest. attainable Ec onomy 
in Steam Consumption and superior regulation guar 
anteed. Self-contuined Automatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Tllustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. 


301 TELEPHONE BUILDING, 
» 18 CORTLANDT STREET, N. Y. 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 
N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
{ROBINSON & CARY, St. Paul, Minn. 


LIMITED, PHILADELPHIA. 





BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the 
low 
lacking. 





80 


to 
of 


Pp 


speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. 
are used in its construction, and friction is reduced 


Send for circular of Blessing’s Albany Steam 
Trap, 


Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


oe ag in heating s 


oe is amor | reduced be- 
oiler pressure, Or W 


ere sufficient head room is 
Is used in connection with a steam pump, 
controlling the action of the pump that its piston 


Nostuffing boxes 


a minimum. 


Can be adapted to suit a wide range 
conditions. 


Blessing®’s Water Circulator and 
urifier, and Blessing’s Renewable-Seat 











= GUARANTEED 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. 
PHILADELPHIA. 


OVER 25,000 ENGINES IN USE. 


To Consume 25 to 75 


Branch Office, 180 Washington 8t. 
CHICAGO. 


ANY 


Other Gas Engine doing 


Per Cent. Less Gas than the same work. 





LODGE. DAVIS & CO. 
CINCINNATI, 


te" 17” Engine Lathes for tool rooms a 
specialty. Every lathe complete with taper 
attachment, Compound rest, 1 5-16” hole 


in spindle, etc. 


OHIO. 

















MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 










The Best Engine t in + tae for cov “Work. 


WILLIAM TOD & CO., 


Youngstown, Ohio. 





MACHINERY ON HAND. 


16 in.x42 in, Planer, Bridgeport, new. 
20in x4 ft, - Yew Haven, fair. 
22 in.x4 ft ni Ames. good. 
Jin.x4dand6ft. “ Powell, new. 
24 in.xé ft. * Powell, veal 
26 in.x7 ft. ed Brettel, - 
in. x4 ft. bi Windsor, cheap. 
1n.28 ft. ‘each Atherton, Powell & H. & P. new 
6 in. x12 ft, Viles, good. 
sin. x14 ft, o Ente porize, cheap. 
60 in.x12 ft. G. . Screw, good, 
4 inx.12 ft. ” Beme mnt, fair. 
\linw 5ft. Engine Lathe, Prentice, new 
in. x6 ft ed foung, 
in.xe ft. “ Ames, « 
iin. x6 ft. ved Blaisdell, “ 
fin.x7 ft. ae Bogart, " 
{in.x6 ft “ Gap Bed, S.M. & Co., “ 
in.x6 and 8 ft. Porter, bad 
in x6 ft. . Ames. Al 
in x6 ands ft bad Blaisdell new 
20 in. x6-8-10 & 13 2 ft, Bridgeport, se 
Sin. x8-10-12 ft, Different Makes, ” 
in.x8-10-14ft. * Different Makes, % 
in. any length Be dq id Bridgeport, ba 
) in. xl2 ft. Niles, heavy 
in, x8-10 12 & 141 2 “* Br dgeport, new 
in xl? ft, Wright, ne 
> in.x'6 ft. “ Fifield, : 
‘\in.xl4 ft. “ Fifield, - 
in, Drill Davis. bed 
23-25-28 inch Drills Blaiedell, . 
“)-25-28-32inch “ Ss. pus 
: ft. Am. Universal Radial Diill, “6 
Vo. land 3 Universal Miller, Brown & Sharpe, “ 


No. 1-2 and 6 Pla 
Yo. 1 Universal ¢ 


in ‘ 


irinder, ad 


“ 


Cold Rolled Shafting in Stock. 
Write for what is wanted. 


KE. 


Fr. 


Send for list. 


BULLARD, 


i2 College Place & 72 Warren St., Now York. 







WILSON’S 
J SPEED CONTROLLER, 


As attached tothe Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


» BUILDERS OF 
COBLISS ENGINES, 


BOILER MAKERS AND 
BRASS FOUNDERS, 


Wilmington, Del. 


STEAM ENGINES 


Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 

m Ulustrated Pamphlet Free. Address 
iJAMES LEFFEL & Co 
SPRINGFIELD, OHIO, 
or 110 Liberty St., New Yor& 


BOILER EXPLOSIONS and 
damage from too little and too much 
water can be obviated, while securing 
economical results, by using the RE- 
LIANCE SAFETY WATER Sou UMNS 
Warranted and sold by Boiler Makers 
and Dealers generally. 
GS Send for Illustrated Price Lis*. 
RELIANCE GAUGE C0., 
27 EUCLID AVENUE, 
CLEVELA NP, OHIO. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scrolland Circular Saws, Re- 
_ gawing ‘Machines, Spoke and Wheel 
= Machinery, Shafting, Pulleys, etc. 














CINCINNATI, 
w OHIO, U.S.A. 





















MPBELL ¢ | 
xo Tr 





SS > 
ae it 


STEAM = 
IN 2 
Fu. VARIE™ 


CONTRACTS TAKE ‘ 
OR oo ‘ p : : 3 : : > 
cone GOWER Sa S— - : a 


Y PLAN Neat 








0 eee al 
TUBULAR BOILERS. 
 GEO-A-BARNARD 


AGENT - 


FRICK COMPANY, Builders, 


WAYNESBORO, PA. 





Eclipse Corliss Engine. 


Non-Condensing, 
Condensing, 
_ Compeund: 
40 TO 1,000H.P. 
Send for Circulars. 


B. P. HAMPSON & CO, 
36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 





- A GENUINE 
20 NORTH CANAL STREET, 


OBERY \{/HITEHILL, 


MANUERETURER OF ppROVED 


5 soRVISS S ANES|| 


SLIDE VALVE ENGINES 
STATIONARY BOILERS, 3 
GENERAL MACHINERY, # 
IRON AND BRASS CASTINGS 4 


NEWYORK OFFICR 


essa: aida uae acai Se. 
Cor.CorTLaANoT&CuurcHSr. ~~ 


*CORLISS.,” 
CHICACO, WESTERN ACENT. 





M. J. TIERNEY, 








WBUR 
Winx. -% 












ESTABLISHED 1853, 


HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 


Philadelphia Offices: 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.C. : 915 F, Street 


JOHN McLAREN, 
———-BUILDER OF—-— 

CORLISS 

Engines, 


Almond Drill Chuck, 


~ Sold at all Machinists’ 
af Supply Stores. 


ae’ TR. ALMOND, 


83 & 85 Washington 8t., 
Brooklyn, N. ¥. 


HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 



















Exchange for New Tools. 
AIR 
_ Compressors ae ; 
24in, Swing 22 ft. Bed Shafting L athe, Providence. 
- and 3 ne IZ ** . Eng zine Putnam 
13 * ‘ Portland Co, 
IS ° o* Star. 
ras . B.« Flather 
1S 7 D. W. Pond 
‘ee “. pe Shepard. 
15 ** ve a Fitchburg. 
ea . hes + Prentice 
Putnam G: upc *huc “a Lathe, 60 in, swing, 9 ft. bed 
Monitor Brass Lathe, 18 in. swing, 5 ft. bed 
Wheeler Planer, planes 22 in wide, 1 ft. long. 
Providence ” 24 = 
Hendey ii “ 26 *¢ “« 4 
Bement sed “ 80 * * g 
Hendey Shaper, 24in stroke. Fine condition 
Wiley and Kusse li Bolt Cutter No 5, cuts 3g to 144’ 
Brainard No. 7 Milling Machine with Vise. 
Br: ‘inard Gear Cutter, ey Automatic Feed, 
18 ry 8 
Garvin No. 2 Gang Drill, 2 spindles. 
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STEARNS "ay “COMPANY, 


{ 
Pratt & Whitney Vertical Tapping Machines 
244 in. Cutting-off Machine. 


ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues 


SAW MILLS and GENERAL MACHINERY. 


Works at Erie, Pa. 


We have a splendid exhibition of New 
Machine Tools in our New Store. Call 
and examine, 





All of the highest standard of excel- 


= lence. 
W. H. DOANE, Pres. D. L, LYOM, Sec'y. 








New York Store, 46 Cortlandt Street, 
SMITH & BARNHURST, Managers. 





156 Oliver St., Boston. 















AMERICAN MACHINIST 

















IN STOCK, 


OPUR GEARS. 


4 to 20 PITCH. 


AT OUR WORKS, 


PROVIDENCE, R. I., 


and with our appointed Agents through- 


aN 


out the country. 
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S7ANDARD ox 


WESTERN AGENT, Ss. A. SMITH, 23 South Canal Street, Chicago, Ill. 


MACHINE TOOLS 


AY? N D— 
IRON-WoREBING MACHINERYD 
OF EVERY DESCRIPTION. 


ond & ted Millis, 


Driving Wheel Lathes, TRON PLANER, 


Hydrostatic Wheel Presses, REGINS CATE, 
CAR WHEEL BORERS, SPECIAL PULLEY 

SCREW MACHINES; TURNING LATHES, 

Universal RADIAL Drilling “pecial Pulley Boring Ma- 


Machines. chines, &¢,, &¢, 


NILES TOOL WORKS, 


EZAMILTON, OFETIO. 
NEW YORK, 96 Liberty St. 


GEAR CATALOGUE AND PRICE-LIST 


Mailed on Application. 











pe 8 aed 





PHILADELPHIA, 705 Arch Street, CHICAGO, 96 Lake St. 





=O THE YALE & TOWNE MFG CO, 


= STAMFORD CONN 
_ NEWYORK CHIGAGO.PHILA.BOSTON. - 


The Original Unvulcanized Packing 
CALLED THE STANDARD as ‘isschfecking.be shen 


Accept no packing as JENKINS PACKING unless 
stamped with our “Trade Mark.” 








KINS - 
STANDARD 


\DE MARK 


ih JOHN STRE 


106 MILK STRE ret Bos STON. 
JEN 13 SOUTH FOURTH S8T., PHILA. 


DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 


By 











é 20 in inch Upright Drills. 25 inch yy Geared. 
ad 
4 28, 32, and 40 inch Power Feed Drilis. 
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; WRITE FOR PRICES, IT WILL PAY YOU. 
(See special notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, SEND FOR NEW 
NEWARK, N. J. |LLLUSTRATED CATALOGUE 





—AND-— 
, PRICE LIs’r 
12 in., 16 in., 22 in., 26 in., 30 in. Shapers. 
25 in., 836 in., 60 in. Eberbhardt’s Auto. Gear Cutters. dor _ 
25 in., 30 in , 36 in. Eberhardt’s Patent Drill Presses. 


12 in. by 6 ft. Engine Lathes. 

15 in. by 8 ft. (Porter) Eng. Lathe (hollow spindle). 
22 by 10 by 12 ft. Engine Lathe (G. & E.) 

Nos. 1, 134, 2 Power Presses. 


SECOND-HAND TOOLS. 


16 in. by 6 ft Engine Lathe (Ames). 
144 open-die Bolt Cutter. A bargain. 
134 solid-die Bolt Cutter. A bargain. 
Four-spindle Garvin Prill. Good as new. 
One 10 by 24 Horizontal Engine. Bargain. 
One McKenzie Foundry Blower. Very low. 
One i8 in. Pond Lever Drill. 

One 30 in. Gould B. G. Drill. 


Milling Machines, 


Good order. 
READY JUNE 15th, 1888. 





E. E. GARVIN & (C0., 


139-141-143 CENTRE ST., - N. Y. CITY. 

















THE PRATT & WHITNEY COMPANY, 
se Hartford, Conn.te ri, SHAPING MACHINES 


MANUFACTURE With 12in. and 14 in. stroke, ; 


fo L A N E R & feeds automatic. 


To plane 16 in. x 16 in. x 8 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 








PRICE LIST 
—AND— 
Discount Sheet 
SENT UPON APPLICA- 
TION, 


WESTERN BRANCH : 
100 West Washington St., Chicago, Ilia 











PURE COPPER COMMUTATOR BARS 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD, CONN. 
STEEL COMMUTATOR RINGS AND NUTS, A. 


MANUFACTURERS 6 
STEEL WRENCHES AND = 4 ae = 10) Re 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 
The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
cit} on the line of the Central Railroad of N. J., and 
consist of the following : 

A machine shop mf long by 100’ wide; a foundr; 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire 
proof two story pattern storage; blacksmith shop: 
engine and boiler houses. These buildings are de 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 


CLEVELAND, 
OHIO. 







For IRON and BRASS WORK. 
Illustrated Catalogue om application 








3 < every tool, and a number of jib cranes in the foun- 
eG L dry and sc ‘ratch rooms. The foundry has capacity 
38 * for making the heaviest class of castings. 

3a— All our tools are expressly designed for the 
a . economical manufacture of heavy machinery for 
Prt} railroad and general machine shop equipment, from 
3 | new patterns of the latest and best designs. 

~ 8A «| SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 


MEW SHOPS, Plainfield, W. J. 
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Low 





Manufacturer of ENGINE LATHES& 


from 16 to 48 in. 8 


GEO. Ww. FIFIELD, 





J. M. ALLEN, Presrpenr. 
W. B. FRANKLIN, Viocs-Preswenr. 


J. B. Pmrog, Seorerary. 


. R 
pri . rfect "ianed teeth. 
@, $l. Facilities qomnprete. Terms reasonable. Send for Po 

















GRANT, 66 Beverly St., Boston, Mass. 
MACHINES, 
and 20-in, Drills 
A SPECIALTY. 
our Xeyteatiog tactne| Mathes and Planers 
tse to. pay iret ‘gato FOR ALL PURPOSES, 
shop can afford to do wit 
ragyforpromtanpmet| ©he G. A. Gray Co., 
ee die. ans Machines | 477, 479 & 481 Sycamore, cor, Webster. Cincinnati, Ohio. 
= m4 po ol Photographs and pricés sent upon application. 
ORTH BLOOMFIELD, »¢ -- SEE ADVERTISEMENT, PAGE 13. oe 
Ss pssst 
PRATT & LETCHWORTS. 
PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. Y. 
And other Tvols for the Manufacture of all baal of 
SHEET METAL GOODS, *°2 erc@!8°* DROP HAMMERS. 
STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 
Manufacturer 








J.M.CARPENTER Beat tiitiiTiiliti tii 





PAWTUCKET.R. 1. 





Jone 30, 1888 
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